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(54)«W<o«||: ^yX'Jr ' ^^^-^^^^in^smif-^y^-f"^ K 
(57) AlMtnct 

M andgenk polypcpdde of CWbm^ 
St least five consea^ve amino tckl residues in & pdtypepttdc of SEQ ID Na 1 ; a DMA codinf for the polypeptide; 
a recomKnam vector containing die DNA; a iransfiwmant containing die vector, a process for producing mi anti-C. 
pnaanoidat antibody by using me antigenic polypeptide as die antigen; methods for detecting and assaying the anti-C. 
pnamoidae antibody; die use of die antigenic pohrpratide; a fosed protein consisdi« of a dihydrofoHatc reductase 
and an antigenic polypeptide Cpi«umoiite,w^ I'^^^^.^^^^^iiKPSSf^ 
A containing die sequence ^A at least five consecudve amino acki residues fai die polypeptide of SEQ ID NO: 1; a 
DNA coding for die fused pcotdn; a lecombhiant vector containing die DNA; a transformant contai ning the vector, a 
process for producing an and-C jmewiumiae antibody by using die fosed protein as die antigen; mediods for detectmg 
and assaying die anu-C. tmMmoniae antibody by using die fosed protein as die antigen; the use of die fosed protem; a 
probe and a primer for detecting and assaying C pneumoniae genes; mediods for detecting and assaying C. pneumoniae 
genes by usmg the probe or prmm; and the use of the probe or primer. 
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»cE^JS^ 1 4 ©4? U Kic. E9»JS^ 1 ©4? «J h^<Dtp<Di}^ti < t i> 
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^7 $ i^T • -Vy ^ -XChlaaydla psittaci), ^9 2 5^T • 7 A (Chlaaydia 
pecorun)^ ^7 S i^T • x a — * xx (Chlaiydia pneuioDlae)WOtt (Species 

LTV^SO-C. Ltf LtflS^*tl^-ri^o ^-O^ii). ^7ii^7-Xi-*xx 
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iLT, pBBKl OMM*<»^»nTl.^S (1*M^ 4 - 1 1 7 2 8 4 ^4^18) o 

fflLTSgC}f -5 Cl^:*<^?**• 
^\ ^ J . . ^-*^x©ae^««tti L'-Ctt. ««« 6 4 - 5 0 0 0 8 
3%^«>*ai*»*5. 2 8 1. 5 18^4^li. Rt;BR'i^M4^«9 4/0 4 

L;!)>L.^SIIB 6 4 - 5 0 0 0 8 3 ^4^«RC^*B4*»«5. 2 8 1. 518 

SISIi^M'i^« 9 4 / 0 4 5 4 9 ^'^^««cSEtt$ n/.:^fttts U^i^V-A 

RNAX«^n^-Kt^DNA..^W^O^^^t*^°-^^«-^^^ 
T*>5*< .J:t-:v-ARNAIlt---r©^«I»^:fct^Tlt»Wffl^i4*<Sl^/.«>. 
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m%l3^W^(OU,m. mtfviiryi i?T • x*-txxfi»i©^»rl|[«-«{ftt 

• MJE-r «*:*©:/ D-racf ^5 -f^-^amt > c© 

9&i>^©fiES 

*5I|IWI4. TE (1) - (4 5) lcM-r& t>©T**o 

( 1 ) mm9^ 1 ©# 'J "^-f^ K©4»©attLfc'>n£ < i 1 5 ffl©7 ^ y ke?'J 
. Xi-*xx©!jtS'j? y ^-ff- Ko 

( 3 ) ^)^:f=f- KAj!»<, EfJS-^ 1 ©^i! y '^^^^ K©*©7 i y K*<ftfe©7 i 
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*« 

±E ( 1) E«OtalS'l? y '^^^ K« 
±E ( 1 ) EK©lftK* y '^^^ 

( 6 ) # y K A*<E^J*# 2 ©T 5 y IIEfJ*^ ^><£ * * y '^^^ KT* 

±E ( 1 ) Ett©ttli* y 

(7) rfii)<:f9 KA*<E?'JM5©TS /itEW*>^»<£*'J?y^"^^ Kt?*«, 

±E ( 1 ) E«©ttR* y 

(8) ±E (1) (7) ©l>'fn*MwE«OttiS*y^^^ K*3- K-r*D 
NASL< tt^nclilfttttDNA. 

(9) Jfi*EW*<EW«3©tt»EWT**. ±E (8) E«©DNA, 

(10) «»E9»J)&<E9fl»^4©««EW-e**. ±E (8) E«©DNA. 
(1 1) <a«E9'JiXEW«7©MEWT*i. JiE (8) Ett©DNAo 

(1 2) ±E (8) ~ (1 l> ©l.>'f*l*^CE«©DNA«:^Cta»;i'<^^'-o 

(13) fiftil^ ^ ^ -*<E9»J*# 1 0 oMJRmirmir * p C P N 5 3 3 « ^ 
5X5 K-C*S, ±E (1 2) E«©tt»*'<^^-- 

(14) ±E (1 2) xtt±E (1 3) ^m(omt^^<9 

(1 5) ±E (1) - (7) ©i.^'fn*^JcEtt©IS;K#y'<":^^K*!SlSt LT 
(1 6) ±E (1) - (7) ©v>-rn*^twE«©tJtlS#y'<":^^K*»tKt LT 

(1 7) ±E (1) - (7) ©^.^•fn*^^cEK©t^t^'P'J^^^^''*^'^'^^■^ 
(1 8) ±E (1) - C7) ©c^fn*^CEm©tS:S'Py'<":?^^K«-W«lStiJ<!: 
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E?!l»-^ 1 ©# U'<:/f- Ko+®jlttLyi:iJ><£ < i 5fl©T ? yftEJ^J^^t 
^ij'^:/^ K (J£IT r#ij^:r^ kbj il^^) *<«f^L/::. h KoJEMtc 

(2 0) 'J!'JL'<yf- KB*<^ E^J«^ 1 U '^•/f^ K*^^.7$ ytt*<^CSILT 
V»*#y '^l/^ KT**. ±E ( 1 9) E©©*^^ >'«^Ko 
(2 1) ^>*Xff- KB*<x E5>Jft^ 1 ©;J?«JK'/f- K©t*»©TS yR*<ftli©T 

$ v'ltTlti^nTi^**^, XttEW»^&l©^l?y^:/•f• K©4ic7i yil*<» 

KtitlX\^h^^*i^f=f- KT**H ±E (1 9) E«©«^^>/<^Ko (2 
2) >/«^H*<E?IJ»# 1 5©T5 yilE?lj3&^«><£S#y KT*Sx 

±E (1 9) EIE©ik&^>/N*^S. 

(2 3) >'<^K*<E5>J»^1 6©TS y|tE5>J*>t»tt*s|!y '^yf^ Kl? 

±E (1 9) E«©»^^ 
(2 4) ±E ( 1 9) — (2 3) ©l^-f ti^virEWOll^^ K-^" 

(2 5) ^XS^Ji»<E^S9 1 7©jfiXE?iiT«S. ±E ( 2 4 ) Ett©DNA. 
(2 6) i!&XE?iJ;^E9JS^ 1 8©«XE^JT«2. ±E ( 2 4 ) Ett©DN A. 
(2 7) ±E (2 4 ) — (2 6) ©l>r*lJ&^K:E«©PNA**6''li«jL'<^ ^ 

(2 8) tt«li^^^-*<p CPN 5 3 3 T:r7^i KT*«±E ( 2 7 ) E« 
©fflftilK^r^-o 

(2 9) ±E (2 7) Xtt±E (2 8) EK©^*^^^ ^ ^ ~*#t'J^KI£ft(*, 
(3 0) ±E (1 9) - (2 3) ©^.^"fnA^(cE«©lBl^^ L 

(3 1) ±E (I 9) - (2 3) ©v^-f n*^K:Ett©tt^^ >/N*^'K^tt:Si L 

(32) ±E(19)'-(23) ©l.^-rn*^K:Ett©»^^ ^ K^-lalg <!: L 

(33) ±E(19)~(23) ©l^-rn*^lwEK©»^^ ^ WSftfiS^ 
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(3 4) (a) E?.J«^3 0DNA® + ®*ttL'^'>''^< 1 0««©*«E 

(b) ±E (a) ODNA^c«^ilW^iDNA^ Xtt 

(c) ±8B (a) SL<t± (b) ©DNAt 9 09(;El±a)«^1t*W^-*DNA. 

(3 5) mmwLW^n^^i 9offi«EW-c*s. ±c o 4) ett^^^n- 

(3 6) MEyiJ*<E5««^2 0©Ji«EW-C*S. ±E (3 4) E«®^n 
(3 7) ±E (3 4) ~ (3 6) o l^f n*>;cEtt® - * ^ 
(3 8) ±E (3 4) (3 6) oc^f n*>«cE«0 >rn - LTtt 5 

(3 9) ±E (3 4) ~ (3 6) oi^f n*^cE«0^n - ^ *W«.«» t * . 

M^Wt^SDN A. 

(b) JiE (a) ©DN AK:««WttDNA. Xtt 

(c) iE (a) «U<« (b) 0DNAi9 0XPU±««^tt*«+*ONA- 

'73) (4 0) ~ (4 2) m>fn*-cE««^5^ — 
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(4 4) ±E (4 0) - (4 2) ©l^-f ti3&^«cEtt© -r-^-^WLTttS 
(4 5) ±E (4 0) ~ <4 2) ©l^"fn)&^lcE«®:/7'f •7-^:W^ftJ^»i■r 
*«B^{i, TE ( 4 6 ) - ( 5 2 ) fcM-f i<><OT<>*«. 

(46) (a) E9IJ»^ 5 U '^'/f- K ; 

(b) E?iJ*^5 •J'^^f- K*©7 5 yil© 1 Xtt2J5i±lcX»©**'J? y '< 
"/f- K : (c) E?«»^f 5<D# y '^"/f- K«<OT 5 y||© 1 Xtt2Bl±*<«J©T 5 
y KTBJft $ ny:: # 'J ^ K ; RCf 

(d) ±E(a)— (c)©t^'f •J'<'/f- KC(lk©7 i JWti>L< \ii<ff- KA< 

(47) (a) E5»J*^6 o* y '^T/f- K ; 

(b) E^J»^6 ©sP y^-/^ Kit>©T 5 yit© 1 Xtt2JBl±lc^»©*5'J! y'< 
•/f- K ; (c) E5«»^6 ©# y ^'^f' K4'©T i /»© 1 Xtt 2 £l±*<flll©T 2 
yKTlltt$nfc#y'<:/f- K : Rtf 

(d) ±1E(a)— (OOl^-ftid^C^y^^/f- KC»©7 5 L< it<f^ K*< 

3&^e»<£*»3frv^«tfn*^9 5 s?7 • -3.-*-i©0tiK# y ^"/f- Ko 

(4 8) ±E (4 6) ©:J!y '^^f- K*3- K-r«DNA. Xtt-t nJC<i«ft«jA£ 
DNAo 

( 4 9 ) ±E ( 4 7 ) ©# y K*3- Kf *DNA. Xtt^ nc18ffiW<£ 

DNAo 

(5 0) ±E (4 e).©*^^:/^- K*3- K^*DNA*<EyiJ*^7T*i. 
±E (4 8) ©DNAo 
(5 1) ±E (4 7) ©^y^:?"^ K*3- K-r*DNA*<EyiJ»^8-C*S. 

±E (4 9) ©DNAo 

(52) ±E ( 4 8 ) ~ ( 5 1 ) ©l^-f n*>©DN A^^C l§!ft;t'<5' -o 
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BIT. *«W*»t8llc»«^'r«o 



?>lwa*L<tt2 5 0 «EI±«>TS /Bl3tr^&tt« t>©**J:''^o 

KAtL-Ctt. E5«J»^1©*'J'<^^»''^^7 W» 1- 2 5 0 «) 

KAtLTtt. E9'J»^l©'i^'J'<^^''®'*'®^' (fi^lxtf 1-1 0 0 

m(o^.^)Kzr^\^orpizriJWt im^iii-i o offl) *<ffA$nTi>5fc 
©T*oT(>J:t^o ll»Xtt»A$nST WKott*<^-r?«i, ^J^'J-^:^^ 
KA®^7 . .:;y .^^-^:^J^t LT©ttKtt*<m<i *5n4«|SlJ!»<fe So Klft 
XttlfA^nSTi «WA.tt-5fflJ2i±) . J'^ i i^T 
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1 0 0 OflaT©7 5 y»EW*^?»<£*4»©3&<»* t<. 5 0 0flJaT©7 
i yilE5»J*-&tt*«>©3&<J:»)»* L<. 2 0 OflJHT©7i /ItE^Jj&^&ttS 

-y s;t KoXHTciKX (DHFR) . $-iJ^9 h'yfr—^W 

•/f- Klk^^>/<^ DHFR^i8-/f7^ h j/^^--«fi: $ 5>7 • 

^. y '^T/^ KA©ft«:«i LTt4> W!iltf> E9!l»^ 1 > E5>J*^2 . RCfE 
?iJS-t 5 ©* y '^T'f^ K*<* So 

^S7 5 /KE?>Jtt^J-PfiJ£3F*l<»:''^*^ ^'ll^'f- D'fi/^. □>f>>-y^ 
:t^>©7 c y IIE5»JSSf*<*5o 

*»Bfl©»^^ >/N-^ JI©ft«:«i E?iJ«^ 1 5©7 i / KE^J*^^ 

n£4'Py'<:rf' k^E5>js^i 6©7i jnw.ntf-^^i^^^'i ^^ff- k*<*>s„ 

±E«i^^' >/N'i' K®4'Ttt. -7 i •:^7 • -a.-*-x© 5 3 K D a ©ttlg 
^ y '^T/'^ K^{**tCE9'J»^ 1 5 ©7 S /KEy'J*^t.'i5^ y '^^f' K*<M 
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V 
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:*:%iW0Ey>J»^2 0:J!y'<:^f^Ktt. E5»J*lc5^ttfc*>). 2 7 IfiOT i 
J:E!n;M#U^^^ KO^Ttt. J S^T • ^ . -*^x(D 5 3 K D a OtS; 

^ % e 

-(k^^J&ttt LTtt. Wit«^ •'^^^ (Haltiple Antigen Peptide. HAP) 

30«PJTOTWltE?"J*>«>«5'<^^KO#racaLT*t). ItfIR 

iSitLTtt. Witf. :fc»«> 



1 0 



wo 96A>9310 



V 
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ALT. frytlciaftxK^' tT* 5, -tOR. jg^SCiCi:. 
•J v:^ So BE#o:/7:^5 K'< ^ - i LTtt. Wiltfp BR 3 2 2 . 
PUC18. PUC19. pBBKI 0 MM9^fi!ffl-^S C ^]&<Ti p BR 
322> PUC18. pUCig (lrtjEdnT^'»7> tiz.^ p B BK 1 0 MMtc 
oi»Ttt#BHsP4 - 1 1 7 2 8 4 ^4^«JC»«BK:E«?nTi>«o tfc, 7 r- 

ffl UK ^ ^ - CS4 iC-r « ffltl it '< ^ ^ - *<» tl 5 . 

3 a:/5^ 5 5 3 - 3 S A 7 r - i^ljfjft** So 

T*, fflitf^BKHB 1 0 1 c:i3&<T#s. c:©S±*=i >h'7^ 

> urii/ittiji^ctea^-rs. *ii«HB 1 0 1 *ic*MLT»y;:3 ^ef^ 

KDNA^IRffL. a«tt«dPB»*T«IlllrL. T o - x y^umftftftT'^iff 

f-^f=7 7. \ KK^ ^-i LTtt. Witf p C PN 5 3 3 a i K*<*5. 

C©J:^lc LTf^K*nyiJBJriElft(**i LTtt. HHi^Otaft^K^ ^-p c 
PN 5 3 3 a*<Ao^:A:l»BHB 1 0 ltt*<**o 

1 1 



PCT/JP95W1W6 

DNA*<ttailfiJ*i*tfc-r^ Kt LT^4«tllLn£l^«^^4C:©DNA* 

tfHitfp BR 3 2 2 . pUC 1 8^*ffifflt-4Ct*<T*So 

izf ^7^1 h'<9 9-t LTttx |f|it»fp CPN 5 3 3 TlT^X £ K*<*«. 

PN 5 3 3 T*<Aoy::*J»«HB 1 0 1 
J^H«i«<*©««»4^ JE:©J^KI£»(**<'Sfil'^ 

<!: LT|IIJEOffl»it'<^^-pCPN 5 3 3 a^pCPN 5 3 3 T*<Aoyt:^H 
ffiHB 1 0 l*|c*fieffl-r5«^tt. T>f >U >«-^t;LB«itfe-C3 T-CT-lft 
mtO^mt. ■?:©«. cro^^tt^rT^'fi/'J >^^t;TBlS«!^K:ftaUT 

1 2 
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^ K*<±«{c^tnsci: -tfy:/'; >^^LTS«©^yf- K©W«l*«t 

ElLTfc<„ 

i:©a:is«'dJ>«©«lftticjs*^Lyt fc©*^. Xtt±E±«*jtt(*^ d v h 

ttS't? •J'^:/^ K^dt'B^^JRW-rS. #«J'<y^ KA*<DHFR<i:©ll^^' 
flS«D-r*DNA©»*. KKT >'t--i'A*«l3to-r*«eK©«J»> &C^f*x 

talS*'J'<:r^ K«-3 - K-Ti DNA 

m <D^^ *) K-^'f- t: h ') -f y Me^a (■t*i-t'n©T $ y »<cj^ lt> i ~ 

^ KE9<J{rR*^xfcl^©D N AP (::©tft:tt^ E?"]*^ 3 ©D N A fc^t ti 

!Jtli si? U K A * 3 - * D N A t tt, # 'J ^ K A «• 3 - K t i D 

NAT*»). C©DNAW. :f 'J K A © 7 i / KE?'J h 'J :^ U H©^ 
aiCiitoT7iy»«:7^U5t-^ KE?'J I- SE*g<i D N A t> « n 5 D N 

1 3 
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KE^Jlc«*»>l/ti^®DNA» (CO^I'Ctt. E9ll«^4®DNAt># 
tfz. E9II»^5®#'J'^^^ K'&n- K-rSDNAttt. E?«l«#5©#y 

fcl^CDNAS (C®*Cti. Ef.J»^7®DNAt>&4n5) *x^>«tfniD 
N A®C<!:T*4o 

^tz. E5»J«6®'l!y'<^f-K*3-K-r*DNAttt. E9!l#^6®#y 

fci^®DNA» (^®+k:j4. e5»js^ 8 ® d n A t> ^ * ) *^^,aitfnsD 

NA®CtT*S« 

1 7 ©m»E5>J^E9>J*^ 1 SWffiXEyj*^**- 

E^iJS^l 7®JS«E?'Jtt. DHFRt^'^ ^ • -^-*-^5 3kDa 

ta;lg ;P y '<:^^ K^<* t ®»^ ^ ^ - ^ ^ N A ® lfi»Ef.J t o 

kDalalS^y^^^K (-SB) i ®a^ ^ ^ - " 5 D N A®^fi 
KiT®^SE9'J*^^'^*DNA®^fi£«^iiL-^*'-'5. rfilR®DNA^fiJcmTMt^ 
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ttSlcL. t©DNAOff«©ttll®ii«E?>J*7clcLTf^«!Ly:::/^'f -^-t 
5pjfflLy::PCR^^*<*So iie^lfitti^ii. 1 0 0 ffiS0±©S<.^ D N A© 

5 D N A© > 5^;^ j*CoV>T» L < KWt So 

r . ^i-t-X©»i8tt«:»JlDLTCn*e«L. «'t'4^«LT^'5 5 v^T • 
i:x-*-xffiSfeHLIfflia*l5f»-rS. ^5 S .x^-*xx<t LT»4. « 
iLtf^9 5 ifr • xa-«xxYK 4 H*(ife*?» : i a ^< ^ * a if fj JV • 'f 
X^yos;-, 37«, 495-498Hx 1993^ (Y. Kana«oto et al.. Microbiol. laauno 
1.. Vol.37, p. 495-498. 1993))A<ttfflT * «• 

9^7 i 'J7 • Xa.-*xxO«*/h<*©l*» 

©T. C©/<> K€-lHl«RlJ"So 

9vli>T' -a-*xi©y y AD N A©asi! 
^ 5 i i;T ♦ x*-*xi©S*/h(*«-. ImM xf- U > v?7 i 
(EDTA) «:tt; 1 OmM h y 5^-iiKa«« (PH8. 0) (lsiT>TEtt« 
7fi[tl>9o ) l-SiBL. 1 % Kf'->;l'8iK-^ MJ -^A (SDS) *jS«c&0^1iDg 
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hy;^-JS»««« (PH8. 0) tafn^^y-^w^Sn^-cftH^L. itnl^i^mL. 
yyADNA**Ilfi»*Acc I. HaelllRCfAluIT'«<kL. 7./ 

iJrfi<fcDNA*iR»Tr*o co«4»«<l:DNAc.j>*-. Tf^y >>-5' - 

= .J >tt (adenosine 5' -triphosphate. PaT> ATPiftfo ) Rtf T 4 U 
--Jf«r»»lLT. «»«<tDNAK:U 

dtl*. 0. IM NaClRtflmM E D T A^W 1 0 mM h U ^ - 

nv . ;.b-> 6 0 0 0 (Chro.a spin 6000) i^vU^Li^ 
i^.Stt«*3»IRL. ikbP*^^7kbP«DNA«Tfr*#t;4»B*@C-r*o 
»?,nyt^B.cAT PRtf T 4 * U 7 K + ^-«f *lD;t-CRl6?Ht. D 

CODNAKtt-tc. ^«»«IBMEcoRIT«lfrtTi,l^^.A8tllDNA, 

»^n^.8lftitA.tllDNA*.<.^-:^>^t,yy^DNA5lil^^^^'i 

St B * 'J '< K S- 3 - K 1- S D N A © ? o - - > J' 

*:l»BY I 0 9 0 r -»«>«««'=-tE1f/^DNA!6S^^^5 M-tS« 
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AY6E2E8^SCP5 3 ^ffifflf S C t *<T- g 5o AY 6 E 2 E 8?: 
S^-r^'Wy U K-v»iI3ltt«fK^*X^X«tt«WI£^J^5ft»^F ER 
M BP-5154i LTSK$nTl>4o t^s SCP 5 3«:S4^5/W7' 

ij K - -7 o v> T t4 + - ^i' • * • ^ y •=■ * ^^ * i D /< ;r D - H 132 
583-588H(1994) (J. Clin. Microbiol. . Vol. 132. p. 583-588. 1994) tcE 

8l»L/^ A 7T-i?**»fiBY 1 0 9 0 r - tttrffiJJs $ -lib. ^«L. A7t- 
5o rniR<D+-x h V^T A 7 r - i?*-^ D N A «rKI§ • »»! 
■rSo C©DN Atc^/^'f ^' »y y y 5--lf (Taq Polynerase) SCf-r 

lPA$nfcDNA*««$-«*-S. y^-f T-t L-Ctt. A gtll • 7:^-7 

- K • -f -7- (A gill forward priner) RCX A gtU • "J • zf^^-^ 

- (Agtll reverse priner) (l^mtSiBit^^fettSI) *<fe'9. :5-y ^"J^ 

U /^-^t LT«. W>ttf^ T>^'J ^ 5' • DNA • y 5--tr (AnpllT 
aq DNA Polymerase) i><$>i>o C O D N A *itS:^^®-K tt P C R S i L 

1 7 



wo 96^320 



PCr/JP95«l«96 



look el al.. Molecular Cloning 2nd ed.. Cold Spring Harbor Laboratory Pr 
ess (1989) . i^T, * U + . 5 - » ^ a — > ^' i^^^> «^ 

(Wizard PCR Prep kilX^o ;t (Pro.ega)liM)*«fflt S C t *<-C* * 

c*^.-.-c^imlR®««. CT^«3 t 3 asdn a v-^'x^i^ (r^^^r K^< 
DNAo«i«oDNA*yyA^*-+>^^«cioTm»t*o 

DHF R*=i- K-r5DNA©SK 

DHFR^—K-rSDNAtt, * © D N A 'Ir^ t;^ ^ ^ ^ ^ ^ ») 

|fi»«^fflV.T^©DNA*«JOaiir*^, *«..>tt^(DDNA«rW^S^^^^ 

KDNA^y/ADNA^HStL.iiW^^^^^— 

T ^ O D N A «rlil§t S - i <t ^ "^^^"^ * » 

I^^O^^T... 0HFR^-K^^DNA^^t^^5X.KK..-iL 

, - 1. v.<-r * n C P N 5 3 3 T^^t-:^:^® . 
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pBBK 1 0MM*tt;:^»Htt. -tn^n. SKS^FERM BP-5 2 2 

2. PERM BP-2374i LTX«tt«K^^&X^X«tt««HtemJC«K 

^D-->y' C|B«SnTl^5. y^X^ Kp BBK 1 OMM^rffll^ili^tt 
mmU^t LTBamHIRy^tXhoI^ffifflL. |ti4. 6Kbp© D N A Wrfr »3 tfHirJi 

■fvT.l KDNAi LT«X.tfMi«®pBBK 1 OMM^p 
CPN5 3 st^^oitfflffl-rs-i**-^*- yyADNAt LTtt«;t«tt; 
mB©>yyADNA*<effl-r«c:t3&<T*S. y/ADNA «-9l»-r S K 

flfe«©:J?tttC«ffl"r*:^7'f ^-tt. DHFR«'3-K-r*DNA©5' 5S« 

«^f 5©«EW©l»a*^^'2 0«B©EW*W-t**y=f?^'l/*^Ki4 
6 1»B*^?»4 8 0 »B©E?iJK:«1fW<i:EW«:W-r«*y:^?^^'*-^^'*ffi 
ffl-r * C t *<T* «• cnt»©* y =^3r KttifilR©DN A^^««:fflV^ 

Tft^^JSt- * i *<T * So 
±EtaB(* y K©*Ttt. ^7 5 • 5 3 KD a©^ 

•tiffillfflliaftt LTti. mA.li? 3X63Ag8. 653 (ATCC CRL 
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- 1 5 8 0 )^P3/NSI/l-Ag4-l (ATCC T I B - 1 8 ) 

5pJ ffl "^^ 5 o 

* (Alkaline phosphatase) , (UcHerase) - 

(Peroxidase) , />-*»^ H-f"* ( « -galacosidase) S<0»*, ^ 
it^^-C^ (Pluoresci.e) ^ **"-■ 

(S(rep.oa,i-i.) - (Di.oxUenio) ,<D<t#«K*^rtt * « 



2 0 



WO96A>9320 



PCT/JP95WI896 



i s^T • -^-*-iilfi^®tttfi • «l5£ffl:^D-:rRcf:r7'f v- 
^r^ s i?T . jia.-*-xic»||r>sj-e*S 5 3 KD aJaS'P U K«r=i- 
K-t a D N A ttE5»l«^ 3 ©JfiXEffl * W-^" « o 
a ® D - r R 5 'f V - tt . 

(a) E?i|*^3©DNA®«©attLyi:{i>tt < ifcl 0 <fi«©ffi«E?"J«^*-r 

(b) ±E (a) ©DNAC«1«WttDNAx Xtt 

( c) ±E (a) ^L<ti (b) ©DNAt9 0 %ei±©«Stt*W-r * D N A . 
© l,^-rn*^*#W-^- -5 D N A *^ t> So 
^»E9IJ©S$ i LTttx 1 0 ~ 5 Oig«*<*f * L<. J:OfiF*L<ttl 5~ 

*ieHg©3/'n-:rRo;^5'r -v-ca^fiaii Lxtt. m^ii. EW»^ i 9 © 
*£SE?<J*^ ^> i D N A -S^E^iJ*^ 2 0 ©lg« E^J*^ ^><£iDNA*<*4o 

*5£B^©:/D-:/Rt;:/5 'f "^-ttrtJIROD N A^dtSB^^fi^ffl LT?fgc^ 
Jjc-f 5 C <!:*<T* So DhfA'^^mmHT-fy-f K'W^vXxAX (Applied 
Biosystens) 1±3|-Cl55£ nTl> S o tft. ^ ii>^l^D N A»r«-«-fk^^B)c L. 
cn^^^-fv-t LT'^i^©P C Rii^-ff oTgt^D N ABr)^-^-f^8i|-r S C <!: 



2 1 



WO9M)9320 



PCT/JP»5«»I«96 



«»^iL-Ctt. t^yti-y (Biotin) . Tf-:?> (Avidin) . XhU 

>rbTt'-:;> (Slreptoavidin) . x>f=f+>y-> (Digoxigenin) ^(0{t^m 
T^b/y 'J 7 T ^ --fe' (Alkaline phosphatase) , /U->7x7--l? (Lu 

ciferase) . ^i^it^'y^T-^ (Peroxidase) . - iJ ^ 9 V 'y iT-^ (^-gal 
actosidase) 7;W*Hr^> (Fluorescine) ^©m3t«JK*<* *o 

(Ter.inal transferase) #«T-C, ^ d - ^ .c h'*^ ><fc $ ny::x * + > U 
v?>-5' -H'J >K (deoxyuridine 5' -triphosphate) *«fln-rSo 9-1 

tt+y h t LT'^-'J A(Boehringer llannheii)^*- ^WA-C i 



tf. T4*'J?^^'*-^»^' + ^-'^ ^"^^ polynucleotide kinase) #ffT. cn 
,/(r-32P) dATP*«»DlJ-^. ttWttStt7C«T«ait-4-»W^tttt:<t 

^-4f«m^tt(«^)*>^^ <r-32P) dATP«(»)T^->^/^*^^«AT* 



WOMW9320 



PCTyJP9S/01896 



(7) DN A«-^t»tt(*K:, ♦SBWOy^'f -^r-H DNA^yy^--^, d A T 
P. dCTP. dGTPRt;dTTP«^^t;«lrtt*8SJnL. mm-tic 

(x> s«;«tc#tn$DNA«tttti • mmti^o 

XS (7) ©DNA^dtrttl*:^ LTtl. fllittf. ««C!>lili«t«4»liil«t^ 

Xe (7)©DNA'i?'jy7--eiLTttif!liltf^y^ (Taq) 'Pyy?- 

xm (7) ®flD«i«Wi{f9 oic~i 0 ovx'O. 5-1 0 ^ra^ii-ir *o 

Xg ('T) (Dt^&itm^li i 5t:~6 SICT'O. S-S^Pa-jmilLx «fi(l«»J 
OtJ-S OrTl -1 0»l8I»fllL. )!lD«H4«a|;ttf 9 0 1 0 0 "CT 0 . 

XS (7) ©ttj»»fip^xs (-r) «fflRcf«D«iogif^tt. dna-9- 

- ^ -7 - (DNA thernal cycler) (SS^jffitS) xyl/^ - •> 

(Perkin-elner Cetus) M) ^rffiffl LT?7 9 C i g S„ 
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*»|0ME9.J0t>0CL. SKXS (T) -^Xg (^) *^f.T*^^Xg ( 
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WO96«9320 



PCT/JP9SA1896 



HftW 1 ^7 i 1^7 • -a.-*xx1*||ft!j5 3 KtSJ^sJ? U^:/f^ K«r=i- K-r 
<SDNA(Df^S! 

(A) m^mm (hlibis) <z>«« 

(-) tt5«lTft»L. 0. l«(w/v) h yy>>*dt;PBS*5il»D;t 
TlOiaSiB^(4:icQdtt&Hi-H -^Offi^f^rytft. 3 7 "CT 1 0 ^RQfiiS Lx 1 
0% (v/v) 4iKJiIlll«*6t^*^^'<y 3MEMiS«!5il*linA.x trKyT->f 

etBia»iittlBl&C^l 09^ (v/v) 4'|g»JfiinidW^il^'<7 3MEM««ll 

±ei8BSl9]Btt8Bli: 1 0 ^4'B6%illimdW^'n'^ y E MiSiill 2 9 2il^(D 
fi#tt4iI"fo*S':^x;HcliDilx 59^ (v/v) Kil/fx3?H»TT«« Lfco 

(B) ^7 5 i^T • x*-*xxYK 4 1 0«« 

6 •>x;l/:/7X^ V ^'SieSSS (l£ffi±) fcifiSILAiH LttlBao««J:fll* 
f'^y hT»»)|»*, CtHC^ 7 £ i^T • X3.--txxYK 4 1 t)cCD#?jfi«[ (Ka 
naaoto et al.. Microbiol. Inunol.. Vol.37, p.495-498. 1993 ) ii^ 7 I 'J 
T • Xi-*xxYK 4 1 1 y 9 h/UifefcOK^ 7 5 g> U 

y-^Ao: 5 2g. y >K-/7 y A 1 . 2 2 gStf ^^^i^^ ^ >» o . 7 2g* 

#t;*««[ (0T. SPGi:l>-5o ) Tl 2/il>L2 4efC««?L> fi^STT 1 
^^Pa^iaat. 2. 0 0 OrpmT 3 5^raiS'i:»5^«ILA:±«) * 1 -^i/Pi/tt) 2b1 
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tniTs 2. 0 0 OrpaT l^IBJitiC»iR«*?Tofc„ iftiC'IR^Sfe. i i^T • 

1 //g/Bl->^D'^+>'i KRtf 1 0% (v/v) 4^ 
l!Sjlallll«*#^^^^^'<'y ='MEM«illI«"> 4 Bltoi^ 59^ (v/v) 

«ftK^;^1?H«T. 3 6iC-C3Bia)««Lfco «« Lyt •> -J =» >«-Ttt 

ia*«9«L. aia^-HHRLfco cn*8. O O OrpnTS 0^IIIia'C»3J«L-C, 
a:»*S PGlcflBiBLs - 7 OiC-e^SLA:, 

(C) ^ 5 i S^T • -*-*-J^YK 4 1 

- 7 O'CCfiiSLTfel^fc^' 7 I'JT ' -a-t-xYK 4 1 SRJftWfeH LIB 
ia»aitt*«»L, 5^70>**S?:^>f 1f-T**-:>:^'f XL^to 2. 5 0 0 rp 

«-C>»C5 0 9^ Cw/v) mmi:tVO. 0 3MhUX-<fiKttlr» 
(pH7. 4) . »:<.>-e> <ro^^97-r >7 6?tf (v/*-U>/tt«) 3««iO. 
0 3Mhyx (PH7. 4) 7S«i©JR^tt*Mt^ C©±K:jfe 
lc@CLfc±fll*tt«»<«»Lx 8. 0 0 OrpiTl«?BBat't»»«L/!:. 5 0 

(w/v) K«*dt?0. 0 3MhUX-«lt««« (PH7. 4 ) ■RtfttR 
=&@«L> C©@«RttK:|lS«©SPG*llDis 1 0. 0 0 0 rpiT? 3 0 4*I8J» 
i,i»mL1to ±««rl*T. fl:»«:SPGCB«Lfc. a^-^i^MC. CrD^^77 
^ V7 6 % (i/^-y >^*t«> i 0- 0 3Mh'JX-igK««tt (PH7. 4) 

CO±lcKiBiil[^fiHL> 8 0 0 0 rp.TlB#BJ«4:*3^tttfc. <lfe**<*> 

*iX©«*/jN(**<#*nTV^/^o ^CT?^:©'<> K^riaiRL. Ctl^rSPGT' 
2etCft«?L. 1 0 0 0 0 rpmT3 Q ^Tu'ii&O^nLtZo » ?>nfc«:»«: S P G 
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(D) 9^7 \ V7 ' - ^-*-iYK- 4 1 ttc®yy A<DH« 
±E««!^7 5 'JT • -;x-t^Ji:YK- 4 1 *|c<D«*/Jx«:OB««[ 3 0 0 u 

I >^<^K2iK : 1 . 3 7ig/«l) * 4TCx 1 2. 0 0 0 rpaT 5 »ISliS<C>3^ 
IKLyt, ttRtcimMEDTA^^trl OmMhUx-i&ttttffittpHS. 0 (£1 

T. TE»Kmt\.>-?} 5 0 0 ^1 i:iB^xmmLt:o m»(oatMnf:mmn 

itWt^ Z a 0 u I OTEttffftKififityt. 1 %SD S;icj$)ll[3 0 At 1 Kc; 

1 ■g/BlyDx^:^-^fK7k««3 0 1 *JD>L. 5 GTCTS O^ia^ > + a'< 
- H Lx SS^^c/h^^SKPdF-ti^^. 0. 1 M h U x-i!Siltt9ftt (PH8. 0) ISfn 
7xy--rt.35 0<£l ^JIIDiL. jKA'T^y 5 +1^-TJ: < iE^«s 4 "C, 12, 

0 0 0 rpBTS^BfljfiiC^^ltL. :fKJI^@iRLyt (DNAOttm) « COlAttili 
f^(lt>9-ftlie>£Lyt. 1 Obs/bIORN a s e»tt« 2 1 jtaiL. 37^7 

2 ^la-f > + h L. RNA*3J»Lfc, 0. 1 M h U :^ -ifiKftfritt (pH 
8. 0) iaf07*y->Ux ^ nD*;l/ARCF'f V7 i -»l'7;l/3-;l/©2 5 : 2 

4 : 1 (S«lfc) ©JR#tt (JHT. P C I > 3 0 0 it 1 *Jni. #^5^ 

y i +1^-TJ: < iB^L. 4'Cx 1 2 . 0 0 0 rpBl? 5 »WiBit»»« L. * 

WbtlfcttC*© 1 / 1 0S©1 0Mft||T>*-'>A;Jc«f«[RCF2S©i^ 
y-A'^lDi, 5»WttBLv DNA*«FfliI**fc©^. 4 r> 1 2. 0 0 0 rp 
■T5^nS<&^lBL^. 2ti9»7 0Xx^y-;l^;ic«tt6 0 0 » I fi 
^U. 4r. 1 2. 0 0 0 rp>T5^l!IIX4>3»IH|-rSft»^2g)8l»)£L/;:. S 
ttS®^/::*M»tyt** 1 5»liBttliLTa:iB*<e«*-fr. cnK:TE200;£ 

1 *ftlilT«3&^L, -2 0'CK:«#Lfc„ 

(E) yy ADNAfB^^-f 'J-©f^» 

ADNAftidE 1 0 0 A£ 1 ic. «iJIB»«fflM-buffer l 0/^1. «l8»3Rfi^ 
m (A c c K H a e IIIRCF 1/5 0««?©A luIftO. 4tfltTE20 
w 1 *S^) 1 0 I ^ftl^l. 3 7'C-C2 O^iaSiCaF-a-y;:. tiis, _hge2 0^ 
©RlCl^P-Ttt, DNA3&<lkbp-'7kb p O:^* $ ©»5^7fi{tD N A Jci>»3F 

nsi^fraT. ^i6^«©yy ADN A^-ffli^xaKLfco ±ERiBacp c i i 
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lOOuima. di;l.7^^^X5+i^--eJ:<iaif, A-C. 12. OOOrp.T 
S^WMMML. *II*0«Kty::o Ctiic 3 MftK:^ -^^ A*** 1 0 1 
RZf3L^ 2 0 l*JB;ts - 8 O-CCl bH^fSinmL. «^ffi<kDNA 

^r«rtti$^^fc. 4*C. 1 2. 0 0 0 rpiT 5 ^IBa-C^^^H L. ±«tt«-»Tfc© 
tt»»=7 0%i^>'--'l'*«» 5 0 0 u\ *tlJ^-CfiHf. SJ;. 12.00 

»?>tiytaJ4^m<bDNA*««!*2 0 1 »c«*^t. -t© 1 9 /£ 1 C 
ncTEMR^-CS^SnSU (2 0pMle/<£l) 1 4 K 1 0 mM 

ATP4. 5xil. SOmM M g C 1 2> S 0 mM * :^ iy'< A^RXf 5 

0 0 ug/m\'^MmT)iri>^^0. 2Mhyx-ttll««tt (PH7. 6.BtT> 

1 0<S«K7-fy->9>ffl«««tV^9) 4. K «f«!*2tf lRt^T4 
y^— If 1 l*»iL. 1 6t;T4^iaiRiB$^i-. y >/;-*fttlI**fco 

5- -AATTCGAACCCCTTCG- 3- 
3* -GCTTGGGGAAGCp- 5' 

.jy*-*<*tD**fc»»«<kDNA*s 0. IMNaC IRtflmMEDT 
A^Wl OmM h y 7^-ttll«lr«*»««i:"*-«Chro.a spin 6000/;7Alc*^ 

»-r3*«fLT. ikbp*^5>TkbP©DNA»r)V*#t»g*S'Rl''^- »^ 
nfc^B14 4;/llc. II«*13;.U 1 0 mM A T P 2 0 x£ K 0. IMM 
gC12, SOmMS^^^^^U-r l„,M^^iW2i^>iattffiR^lmM 
EDTA^WO. 5Mh'JX-«»tt»« (PH7. B.EiT. 10»«KU>» 
4bSlCffl««tti V>^o ) 2 0 . U Rt;T 4 * U 7 u;*-^ K + :h-4f 3 ^ 1 
*llDiL, 3 7'CT3 0^BBRi5*it. DNA»tK-05' 4S*y>tt<kUA:o PC 
I 2 0 0 ^. l^iDit-CJ:<fi»)Stf/-^S^. 4-C. 1 2. 0 0 0 rpniT 5 i^lffliSn:^ 

.J '>i.*««2 0 1 RtFx^' y 0 0^1 «r«DX.T7 U^tf: K«-<^fai$ 

^tzo 4 •€> 1 2. 0 0 0 rpo-C 1 0 ^ngifinl^^Ilt ±««:ltT. 7 0 



2 8 



wo 96/09320 PCT;JP9S01»6 

COttO. 6 ;i 1 -^feWPSWJRE c o R I TtOIBr Lfc A gtllD N A ( 1 u 
%/it\> X h 7 ^ i^- > (Stralagene) tt) 1 U 10 -f y- a > 

ffifllSffiO. 5/iU lOmMATPO. 5 U T 4 U /f-4f 0 . 4 <£ 1 Rtf 
fll«!*2 1 *j!lD^x 4 *CT-lfeSl6**fco 2Jci>Ts -^/f /< y (Gigapack) 
II GoId/<y -ir- h (z h5^5?->1±) *fflVK »&ntefflJftpLAg 
HID N A -7 V? > L^i, 

(F) 93 1 'JT • -i-*-i^#JIW*y ^ D--^;Ha;«:©f^|j 

#«illn8glltc(D««&Cflllft 

^'D--*-;H;t«:<Df^«lcfflV>fc«BB«iai*tts P3/NSI/l-Ag 
4-1 (ATCC TIB-18)T*«o I ^ % / y ) i^V^}R.ltm^^tS 
RPM I 1 6 4 0 «ttT««Ls ttfttyi:. 2 ignffirtc. 0. 

1 3 mM©8 -T1frT->^ 0. 5 ii g/m 1 OMC - 2 1 0 (v-fa-T^X 
vMi^n^ ::A:B:«:SX ») KCf 1 0^ (v/v) 4'l&millij|l«^trR PM 

116 4 o«MiT 1 9n«« -f^ofto 1 flna9igr(D«ttT«« L^t. 

^ >K^ 9eDilft;6<2 7 0 /I g/m 1 (Z>±eS:4:/jN(4:oS9ft 2* 0 0 1 
1 2000rpmT10 ^^Rllfi'il^^tt ttfSti 200tfl(DPBS H 
Lfco 2 OOx^ 107D'('>h3>-/y-h7':^a.''<> h^jD^L^ i 

^^Wi^g^iL. -eoiSO//! «--7->x©1Nf4>OfitT{cffiWLyt (C©B«-0 
BS^-r«)o 14B§^ 34BSKCf49BSi:. ^ ^ lt(D«ft;&< 2 7 0 
u gXm 1 <DfffS»S*/M4:<DBiBft 1 0 0 1 ^ xonLl&nK.m.f^Lfz. £ 
(Cx 6 9 Bg{i^ >/<^9<D«S;&< 8 0 0 ^ g/m 1 <Df|i!!ai:t:/jN(»(DiSSrii[ 5 
OtfU 9 2 BSid^aSAjK 1 0 0 I ^v'^^zoRBntc^lhtL. gSBSiz 
S^K^ffif^yt'L. flBiiaiH^(c#IL^, 
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XCw/v) *.Jx*^P>yJ=.-***t-RPMl 1 6 4 0S«0. 4mlt 

4 0 «« 1 0 m 1 *»D*. * " ^ = - '^**-^ < * * ^ 

itIBCSn. 1 <!.HAT««*1II«.. 5»lin»Btfc. 1 0-2 on, 
,«,HAT««*«*. 3 0«Bl»B«-fc«^ ««■«»"«*"• 

/v>K«>»:^3fBaT, 3.rT;«U 1 7 1 4 B«K-> « 

■C^.ftU 0. 0 2Xr-;'ftv-*r*W0. o 5M«K»v-r««« (ph 

, iO. 4-C7f-«»«L. ttB*««***=. J:B**»*t. ^x^^O. 
0 2X (w/v) •V.->2 0*at-PBSl 5 0»l*«Di^ 3»ia»IIU. 

V) **«T<U^5 V*#t-PBS 1 0 0 « . *»^- 4^^-«Ui««l" 
^o, ««T^^.V*St-PBS*»c<fc«, 0. 02 

« (w/ V ) 7 . - V 2 0 t*CP B STa».c 2 SftS*. " X 

- V 2 0 iSCP B S 3 IB*'»«- 
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0. 0 2% (w/v) 7^->2 0 *^tfPB ST?^«Jc3iafti^». "i^^ync 
ABTS«« (KPLtt«) *5 0 liBA.. SfflT 1 S^-miBttlLTR 
feSlCS-li-fca. 9 6 •>x;l.E I hffl3feKttT 4 0 5 nni©!R3fefl!*aB 

2 m 1 ^ia^. mmtzi^miito 

IB » « «? j* C J: 5 ^ o - - > 

2 X i 0 5ti/^ :i^A^t*>^ ztnz±mou^mm (inttiflK;»<2 oe/m i ) 

^5 0 ft] /C'xiU-fojDi. 55^ (v/v) «ll/f;^5H»T. 3 6X:t«« 
Ls *©1 B«tx THtlRC^l 4 H«CHT««l*l-'2il/'>*;HB^fc, KB 

n©iiii«<m&nyt*>x4'©«s±M«5 o u i mut. ±^tmm(oi5m'ctii 

At^rnuw/N-f :nj k-^. a y 6 e 2 e 8 
t / ^ D--^;uta:(*©4ji 

'N'f7'»JK-^AY6E2E8«-. 10%(v/v) 4i||&ie]tofll^WR P M I 
1 6 4 0 ^«!2 0 m 1 ^Ktift 7 5 cii*-:''^ xf- y ^ «aBa««ffl 7 5 :^ 3 T'iS 
fiS-l*-. 3-4 Brilc-t®«»tt*^t> 1 6-1 8 m 1 * IR ») s ft*5*)JC«r 
»A£ 1 0% (v/v) 4^JIS!;ajlil«#WR PM I l 6 4 0 S*fi«-l£«T2 0 m 1 i 
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b/c-r^7X®*0M[ErtC, 1^5X1 oefi/mlittSi^PBSTftiB 
*|giRL. 1 2 0 0 r pmT5 4»raiat'^f»L. ±« (* y ^ D-:h;Utt<*#* 

ISOTYPE Ab-STAT(SangStatMedical * 
AY 6 E 2 E 8*<ifeS"r**>' ^ JI^VlW<0^'^ ^ 1 gG2b-e*ofc, 

LTflHatfc. '^-f^^'J K--TAY6E2E8*vC;zB[KrtCftWLT»«.n 
yt*y^D-:^^»»*WB*lS^=3SOPBS«•lB^-C«^^L. 3 O O O r 
pmTl 0»WJt<.^»Jtt^ *©±^t«r#T1^-^X0. 2 2*»in(07-f;P^Tll 
cn*^P^h^^^-'^-^°^^'-^A*5i. (84. 6MX10 0... 
B*/f>f .>(«|c)K!) ;&fflV^*HPLCT«»Lfc, * 5 A tt^*, P B S T¥« 

0. 2 2//in7^;U^'"C«i§«®1^>:^^Hml«r*5AlcaAS^. P B S €r 
lml/minT34>BaiifcL> »V^T'. 5 m 1 /m i n T 4 ^^fflSt LT^ 5 A «r 
ftitty^S^, «»*lL.cNaCl 8. 7 7g. ^'x^K 1 6- ^ 

gRC;Na2HP04. 12H20 1 4. 7 2 g 2 m 1 /m i n T' 

H*. T T B S Ly::o 
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*<D||JR. m»Ly!:*y ^ n-i-JltK^til^ y 5 5>7 ♦ -a-t-x 5 3 KD 
/N'fyy K.--7AY6 E 2 E 8 iSllCLTx ^^^f 0«:ffi»LA:. 

(G) !»t«(!l!y^:rf^ K^3- K-rSDNAO^D-->J^ 

^nSY 1 0 9 0 r -ll<D-d&9^ 1 0 mMMg S 043iU 0. 2%-?;l/ 
h-XRtf 5 0 /£g/ilTVe->y >^r*r©LB (*1 L^CNaC 1 5 #u 
^•Z h> 1 0 gRaf»«i+x 5 g*^t;) ««1K:»IIL. 3 TlCT-lfefit -5 
««Lfc©-&. C*i*2. 0 0 OrpiTl 0 »iajit4:»4Jli t fco ttIS 
ICI OmMMg S04*«tt9»l*ftIiTfi-tf. C 0 . 3 Sal 

CtlCAglll (DNA9-f ^^y-) »«»*0. 1~1 0 /I 1 ft^x 
3 7X;T2 O^BB-f > + h *»BIK: i gtll*««!$*fc. ^^16 4 7 

'CK:«aLfcttttLB«3^««2. 5 bIICh ±C A glllSJfe^BB^JD;?.^ Cti 
*IE-&J1L B«5^«ill!±Cttl.^fc. ±Ji«^«ttl*<H<bL/;:«s 4 21C-e3-'4 
mrH^mt. y5-^*<IHS*nfc^jSiT l OmM I PTG7k«ttC««Lfc 
- hD-b;PD-7.7-f ;U^- 8 2m) *±)i»5^«iftCig-fr. 3 71C-C1 2 
i^Pa-J^^Lfco H'f >^«ro»tA:ai**fTl^*J»Jc3 A^T^iMLT^^ 

7^;l/^-**^««I*^bi?)tbl-- 1 5 OmMNaC IR 
c;o. i%'y^->2 0t^2 OmMh'J::^-<fi»«tr« (PH7. 5) (i2iT. 
TTBS««tttl>9) T3|5|ft»LA:o *5^«ltmi?^»«*C«# L A:„ 
^-{^^-^•l 50mMNaCl#W20inMh »J X-«Ktt««[(pH7 . 
5) (JaT^ T B samttt t>9 ) O 0 . 1 %4iltojB7;uy 5 >^Wttlwg 
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TB Sttlrtt-e2IeIft»Lfc©^. 1 0 i£g/«l©^7 5 i^T • 

:?D-:>-^tS(*TTBS«ttC«t. 37-C. miBJISi^Lfc, 7 ;b 
^-*TTBS««ttT3igft»Ly!:«. -^^^--tf^aiO (5 Ong/«l 

) tftT-^;^! gGta(*«» (TTBS»««) 3 7 "C-C 1 NrnSIBi ^ LAio 
7^ ;l/^-*TTB S««tt"C3l^^ Rtf T BStt«tt-C 3 Hlftf^ «fe 
SKtt (TB S«iitt 1 0 Onll- 3 0 %i8ttffc***««i 6 0 ir I t 0 . 3% 

A-iraa- l-i-y h - A.®V ^ / --rt'Sft 2 0 ■l^to^TMM) ca«L. 

f:::f^-i^iii^aa7t^A^2.im^ta^itO. 1 MN a C 1 . 8 mMfiett"=? > 
^^ARO^O. 0 lX-if7f^>dW5 OmMhUX-ifiKftlitt (PH7. 5) (H 

t,n. cn«-5 3 - 3 S A7T--:^i«»«Lfco 
(H) 5 3-3SA7r-i^«>««iDNA«»! 

fco LB««i«-e-lft««Lfc:fe»BY 1 0 9 0 r-^ 2 5 0 i/Hr. A7t- 
i;m5'-\0u\^1n^^ 3 7-CT2 0^JiaifflilIL. :^HIffi»iA7T--:^*!ffi!fe 
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nns^ -^^ULyt, 2 5 o u i oa^t-^jiA^mA.. 3. ooorpiTio^ 

Attv WiiardA preps+ -y h ifuj^if^) *ffll>T«*l L/tio 

( I ) i^vl'JT ' -i-t-ilitii* U K«^3- K-rSDNAOilllS 

6 0 0 I ffl©^-f D^aL-rjc> ««!*6 1 . 5 ^£ U 1 0«&«K RI6 
ffl«ai«[( 5 0 0 mM KCK ISmM MsCI2x 0. 01X-{f7f->^ 
dtr h U x-j&tt«9T)ftpH8. 3)10;iU20mM dNTP 1^K5 
3-3 S A7T-v^DNAfSftO. l/<K2 0nM A gtll forward priier 

(Sfiift^^^ti:) 1 /( 1 > 2 0 nM A gtll reverse priaer 
it) 1 ^ U AapliTaq DNA Polyaerase 0. 5 it 1 ^Ati. I ^^Jl*^ n^^2 
-'3«m«Lfco 9 41C 30». 551C 30».73"C 2 >r ^ ^PO 

>$3 OSttfiL. DNA«^Jt(BL/t. KICH. 1. 2% it 
fi«l»7^D-xy4.««»»*}Tl>. Ji«*nfcDNA*t5»)lti LT Wizard 
PCR Prep+'y h C^ny/ftt) Tflr«Lfc. 

(J) DNAi!&XE^5»4^ 
DN'A«SE99^9ras P C RTi|46 LA:D N A««fS& LTx Taq DNA if U 

RI6*?TV>. 3 7 3 AfiDNA•>-^x'✓1^ (T^^-f K/^'f S^XT^AXtt) 
T^W^rlTofco »t»nfcDNA<fi»E?>l*ite^E5>J»»f 7 7 h rpNAS I 
Sj (BS:V7 h'>:tTx>i?iTU >^^tt) *flil^T. IBH. Ti yst 

E?»JS#9©E9iJ®<»lFf^Jli*^t». 5 3 KD a t/tli# y '<7'^ K»col>T. 
©N*tt*^bC*^!Slw|S)^tT«6 0 %©T i yKE?'j3ft</l?«!8 3Ftiy::C<!:*<»*-o 

5 i^T • -a-*-iC4#aWT. 5 3 KD alJtlS;!? 'J ^T^f- h'^tzmt 

5* y ^ D -•^^^lS;(*^•if^Jffl LT^ D-->/$n/:©T> C©DN A«x Bfl t> 
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EM»<? 9 <0«»EWZ4OT ! > KEMo«Htt«** G . n B a n k f=- ? 

KpBBKl OMM*MH»«B.rillilh.|-eW»L. 1. 2»(I(SS 

WBLfc. C<DDNAK>MOO.,c. EW»* 1 1 &t>E»ll»* 1 2 «6ttD N 
A*l..**«.UDNA,.y-i'.>*'K^«*> = 

NA*a80fc. cosee.**MHB 1 0 (S8*) 
«at5' 'J vK****"-*:' 

-■K 5 3-3S J7T-i'DNA«M»l»*l!co«Ii:CI«l'^ CODNAti 
«5 0«.= , J.E«.«K»*Mun lT««itfcpADA4 3 1^5X5 KDN 
A , 0 0 U H».C»IS t, ««e«»*ftSL, 6 3 - 3 S A 7 . - 

.:,DNAoaffl»«EcoR.«itt*<e*ii«n^-^5^5K*K»L. 

PCPN 5 3 3 a«l:«^^»:^^o CO^^^^ Mi. E^l^^ ^ 
■ri|t|5. 7 kbpODNA-e*»). 5 3KKK* J 

4<.J.,.«-,X*,-0,C««SE..*-.«1i*n*TI/KE««*E^*^ 



3 6 



WO9MW320 



PCT/JP9SA)1896 



UteW 3 ^ 7 5 i^T • -a-*-x<D 5 3 KD atalB* U ^^^f- K^{**-3- 

E^S^ 9 OjiHE^i^TCtCx e^J<^2 6&Cf 2 7 <Di!fiXe^J^W-r 2 D N 

UMlW 1 T»fc^ 7 i ifT • -a-*xxYK 4 1 «fe<Z>y y A D N A 
10^1 (DNA^WS : Hi 1 x< g) 1 0£S««K/<ry 7t 5 |£ K fVfilTK 
3 5 I Kc;fillS»XH indIII(19U/tfl)5Ail ^SttlL. 3 7 "C 
T3^liafii£Ly::. 

Kt^m^LfZo ZOitWtK.^ PGR in vitro Clooing Kit(Sfiai(l|c)SS£) 
4>OHindI 1 I*-tyhDNA (20ng/^l) S^tlx ^-fy-'>B> 
»ft 1 5 /( 1 ^iSAlt. 1 61CT3 O^nOMtyt. 

iS^K^L. cn« 1 0 /I I <D)ilS*K:«jl9LA:o 

1 1 IC. W51|*7 8. 5uls 1 0<S««PCRffl-'<y 7r 1 
0 1 . 2. 5 mMd NT P 8 1 Rc;t a q # y y 7--lf 0. 5ul ( 5 U/ 
X/ 1 ) ^«JDL. $ T/^'T v-DNAi LT. E5IJ»#2 6 ©<g»E9'J* 

Wt5DNA(20pmol/iul) 1^/1 SCfEW»^2 8 ©<fi«E9iJ*^r-f 
■5DNA(20pmol/;fI) (±15+^ hJCfcH^T. :/5 ^ - C 1 i LT 

ricAn. I fiit-( }i2minmL. 94'C30». 55x2^. 72-03 
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PCRXg«©RlC«l ^5>fv-DNAtLT. E9.J»^2 7©^ 

«E9.J*Wt-5DNA (2 0pmol/|il) 1 ^ 1 RtfE^dS^ 2 9 ©ifi«E 
yiJ^W^SDNA (2 0pmol/A.l) (±E+ MCfcH^T. >r^.f-7-C 

2«BOPCRXg«©RJ6tt*l. 2%fi«J«lT/fp-:^y^U««*«*-«-^ 

mi. 4 kbp©**^©DNA*<#wsnTl^sT^D-;.y;^«•«)»)alL^.. 

DNA©flt«IC:« Wizard PGR Prep+^ h (^oy^ti:) «-ffll^fco BP^. 

u-;^y;i'*«»L. +^ ^cH#^*nTl^*fl^Mffl1»)te*»^IDLTDNA^■« 

ffl«Bi*^t»DNA*»aiLT. iStf.'4»«t. ±m (DNA*««) «r»^o Kii 

©XS* D N Afltttie 1 "3 - 
K»UfcDNA*«tt*fflV., S*n*DNA*llffitir*T.Q DKA 'J ^ ^ 

©DNA©^a«E?»J*»«ft^.. »e»nfcDNAME?.J*iieWJ3^«rv7 

h roNASISJ (BltV7h<^xTi>5^^7«J>/tt) *fflW>T. 

am. ytt«lR«s«®«e*^Ttt-^- Ei±oxs*««EW»«rxgtv> 

'''Bl»LytDNA©lfi«E5«J*»«rLy.lS«. C ©D N A 1 

^_ , .^^.^^_^^:..©ta:Jig#U^^f^K*3-K^SDNA©*©3' * 

«5<ffl©*t,5 0bp©l£KE5.J*WLTC>/.o ^©lg«E^J©T«£«c«. 

t*ifeaK>*#W^S*^0. 7kb©:.-K«I«*<^«^'^''^*-^*^*^*^-'-^' 
E^J»^9©«»E^J=&x;«C. ^ i^T . ^.-*-x©fiuli.-f y -^^^ K 

a):&.-K-r*DNA©±M^^«c«^^*^-^ — ^^^^^'^^^^''"^ 
m»E^J*Wt5DNA^. tfc.±8B«r,0. 7 k b © - K«S«^^t"i£« 
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nmm 1 -cwiz 9 7ii^r • j:^.i-*^xyk 4 i ttoyy adn AOTKStt 

1 XI I S-ffll^. ::^7-f v-DNAi LTEM»#3 0 ©ifi«E9iJ D N A 

(20pmol/tfl) Rt^E5»I»^3 1 OJa«E^J*#-r S D N A (2 

Opmol//il) 1 X£ 1 *ffll>TP CRXg*lTofco 

3»B©P CRIS«oR«:tt*ffllK ±ED N A»«Xg«-?f i>. *«i 1 . 5 
k b pODNA^-JKfiLyt:. 

]Kf9L/tDNA7fc»jft$ffl(,'. ±E4&SE9J««tFrXS«^frr>yt:. 

9lftLybDNAeDi&||E9i|««9rLyt«ft. C OD N A »E^j«# 3 Oi&SE 

iyt. y^Xi KpCPN533 oilW«©Aglll©DNA7'r 
•J K4»*3- Kf «DNA©W»Lyt, 

Illifli4 9^l'JT .xa-.*xx©5 3 KD attJB* y K^«:*3- 
K-^--5DNA*^t'fflft>l'<^'^-©ft|!|, Rt^-tn^^tJ^K^ftltOf^lj 

^r7 = v?7.j^;:^-:txxo5 3 K D 8 ttK U K^tt:*3- K-rSD 
NA^ffll^. HJfef^ 2 tl5»lcLT^7 5 -I^T • x^-*xx© 5 3 KD attS 
# 'J '^■/f- K^«:«-=J- K-^-5DNA«-§t««>L'<^' ^-i-tn«rSt;JB»«£ 

HffiWS ^7 ? •✓T • xa-*xx©7 3 KtnilK'P'J'^:^^ K*3- Kf 
NA©f^Si 

^W^'j K-vAy6E2E8 ^^^#5:^ffi<^: |5)ttJC LT. r 'J K-v 7 0 
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^D-i-;H;t(*AY6E2E8tDftfc»)IC. * / o ;l'tli«: 7 0 «r« 

E5«I»^ 1 3 ©Jfi»E5»JRtfT 5 y HlE?dO«©tt«** G c n B a n kx- 
^ffi«E?y (LM-Sardinia el aI:J. Bacleriol.. Vol.171. 335-341(1989)) t 

(A) ««inaia«^©««Rt^<*^ 

1»tttt«B8a»ttP3X6 3Ag 8. 6 5 3 (ATCC C R L - 1 5 8 0 ) «: 
1 0% (v/v) 4=l!feJSllll«*irt>'RPMl 1 6 4 0 ««IT««L. tttttio 
tfflBa«^lcfllf5 2ara«5«i. O. l 3inM©8 -r^rr^^. 0. 5.R/.1 
OMC-2 1 0 (v^:3^5X^M.*»l. :^B*»lil(«^)SI) RCf I 0 % (v/ 
V) 4^8feiSlto«^tCRPM 1 1 6 4 OiS«^ 1 iin.1««U ^©I^O 1 SBJH 



(B) -7 7.©ffeS 
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2 7 0 g/il©±EttS# y '^•/^ K©»«[ 2 0 0 I k: 
2 0 0 u \ u ^ > V Z3 yf \) - V7 'J 3Lf<> h*jDil> x-y^l/i; g > i Ls 
5 0 « 1 ^v^XOlftt'OigtTCttltf « (COB^OHBi"*-*). 1 
4 BS^ 3 4 BS&Cf 4 9 B§(C. 9 ^ K(OmSti>< 2 7 0 ^ g/Bl<D±l5l%£( 
# y '^yf- KO««tt 1 0 0 XT 1 *"7<^XOttfi|*ilcttWL. MC, 6 9 a aic 
^ >/«^'K©««3&<8 0 0 ^ig/ilo^EttRsi! 'J^:rf- KoBfflttS 0/^1.9 
2 BiCPIBAtt 1 0 0 1 «7*>;^(DKentc&A^L. 9 5 BSKi^miVL*) 

(c) migiHi^ 

^^-yct »). J:<iR^L. 1 4 0 0 rp»T5»WiBH>»«L. ±«*»*L. 
lieia^MlcJ: < iR^-rS. 1^>!>3 7t:tcftfiLT*« 3 0% (w/v) ^'Jif^ 
U>r U =i-;l/^$trRPM 116 4 OigJAO. 4Bl^lDiL. 3 0 f^MttB-T 
7 0 0 rpBT6^BIA<C^^litytSfc. RPMI 1 6 4 0 ^Kil 1 Oal^tD^. ^ U 

4 0 0 rp>T5^Raji<C«^RIL. ±ff ^^^i^CBSi^ 2ti»C 5 il® H A T^ift 
^iDiL. Sj^RUttB-r^. Mtc 1 0~2 OalOHATiSilb^lDx. SO^MttK 
L. *iiBIBMK«t3. 3 x 1 OS/ilittii:^ CH AT««^]|D;tTtOiai^ 

;nc 2«ifo»a"r*. 5% (v/v) «l{tt/fx3?!BSHTs 3 61CT«BLs 1 
BSt, 7 B^RZfl 4 BftOx^HwHATftHl* 1 ~2 Studio 

(D) tttt^SlBiaox^r y- - 

±E!/tKC# y ^-/f^ K*^ >'<^K«ie*< 1-10 (fg/aliACi J: -5 0 . 0 
2% (w/v) Ti^<tV-^^WO. 0 5Mfi«Ky-^^«»tt (PH9. 6 ) »c 
mmi. 0. 0 2 %Ti?{tV-^^^WO. O SMfiSfttV-^^BWtt (pHS. 
6) Jw*|LTa«f -toSfcx ^>'<^K«tt*<l -1 0 ug/alitiiJi-jizfii 
IRLfc^^€•^ ig-fkfx^Pfii! 9 e-^x-JPE IAffl-ru-KD'>x;Hc5 0i< I <!:!9^ 
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4-CT-*ttllL, tfcS*M***o ±fi**Mtit. '^xA.CO. 0 
(w/v) 'y.r->20*#trPBS150Ml*«Di> 3iJW»cBt. 

ft^^»<^«^wl@^fA^o^.ft. ^ jk> (v/v) 4^1111 
'y!r^'aUr>^^Mm7Ji-riyt:^t:?BS^my.>f^^> o. 02% (w/ 

V) .y^->2 0*4trPBS-CPl»ic2Eft^^fife. x ;Hclfc^lfflia<D««± 
«:&5 0 1/ lUnil. MT2^IHIttlltSo 0. 0 2?({ (w/v) 7 ^ - > 2 0 

{b-i-^^Kv^r^^ I gG«i(**5 0 u ijBx.. ms-c2^rattii-rs. 0.02% 

(w/v) •y^->2 0*^trPBS-CB«fc3lHlft^«. ^r^iUKlABTS 
(K P Ltt») * 5 0 ;/ 1 Jd;L. 1 5 1 NrBBttll LT56feRiC$ 

-If. 9 6'i;i;l'EIA:fl/-hffl3tKtt1? 4 0 5 MOlft3tK«:«lS-rS- ^ tT 

(E) IR»»Rtt»=J:*^°--^^ 
2 4 0*;W^5X^^^«««SS-t?«!i*i^^^2tt©l!i^ttiaiDfflMK* 

t-; lil!ltt*< 2 0 fl/.l t S J: ^ n*H TS«IT«»5^*. MIC H 

ssici 2 X 1 0 se/o X t ^ ^ cnciEoik^HBia 2 0 e 

/.I) * 5 0 1/0 X ;UTo«DiL. 5 J« ( V / V ) KIt/f ;^5I1«T. 3 6 "CT 
ML. *OlB«. 7B«SCf 1 4B«»cHT««I*l~2«/'>x;l.to^So 

^S(>«)-e, *>oi««*<^^^ttBa'&':'-^l'*^«'l3'Rt. ?l*«fe*2 4 0x;i.-^^ 
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ffli^, j>:©j:9CLT«itfi • «3£-f *^:i*<'^4*• 
fflln cn*-7>f ^n^-f ^'-•^l/- hJwBSLv 4^Jlllf»7/U'r i >*6t'PB 
6trPBS*l»i^fc«. 0. 0 2X (w/v) y^-yz o*dtrPBSTH» 

(w/v) •y^->2 O=fc§t»PBST0fllK:3@fti*«x •> * n^t^i-'^-** > 
y-Hf«fllftv>x!ftt h I gGft<*«rlB^. Sfi'^2«fBattB-rS. 0. 0 2 
% (w/v) •y>f-:'2 0*dCPBSTR»K:3@fti>Sfc^ ^^i^UCABTS 
Stt (KPLttSj) *lIDiL. SfiTl 5 4»~miBlttKLT«feRJC$ti:. 9 6 
•>x;UE I A:/u- hffljtKtfT 4 0 5 D»©IR3t« 

KpBBK 1 0MM=&«ll8»«B8iHliIhoI"C«l»Tt. 1. 25^M 
Hk»T/rD-xy;U«»»»*?f<.K |5J4. 6Kbp©DNA»r«-«r«J»)liltT«[ 

-5^. 5 3 - 3 S A 7r-2?DNA*lW|ia»3RBcoRlT«»f 1 . 

OKbp©DNA»T«-*ffil!t/t». $^.lcft!lPI»*AvaIl-C«I»rL. ^»tc*iiO. 
8Kbp©DNA»rn-=&«8!L/^o ±E©«*) 4 . 6 Kbp© D N A»r«- 1 0 0 ngJC±E 
©>tjO. 8Kbp©DNABrK-l 0 On. E^JS^a 1-2 4©^fi£DNA^lng 
^»»DL. DNA5'fy-->a>+->' b (SSii) ^•fflV^TC<^^.©DNA^riS 

4 3 



PCT/JP95W1W6 

« 

xy;l.«««c«T4^«TL. 6 1 6bpt 4 8 2 2 bpODN AI8rK-*<&UTi^Sfilft 

^-«-pCPN 5 3 3 Ti«tt»ty;:. C(0:/7Xi K^^r^-tt. E9lJ»^2 5 
©m»E?«J*W-r*»5. 4 kbpODNAT*»5. D H F R © C ^ 5 i 

ifT'^ ^ -*^:i^O 5 3 K D a ^iR'U 'J '^^^ K©-«*^t;# U 
illiLfclk^^^'^^K**^***^®'^**- c:©lk^^r>/<^'K*:=- K 
-r5DNA©««EWttE5>J*^l 8©J:9Ctt-.Tfe»>. C ©<fi»EW*^ ^►lll 

ISffiM9 DHFRt^5i-:>T-^*-*-*®5 3KDalfliIli*y'^^^K 

©-»*^C'J? 'J '^^^ K©ik6^ >/x-^R©IIB 
^9 S K p C P N 5 3 3 T*»»t-«*»«H B 1 0 1 111 5 0 .g 

/i©T > y >*^t^L B««i 3 iiicM 3 7 vr-mmt ? l^. 

c©:fc»B«r6t?««il 0 Micl 0 A£l©D-f^-r <0. 0 

SDS^tCO. 1 5 6MhU:^«»«««^ PH6. 8 ) 8 0 -CT' 5 4^ 

BJtlDltt Ly^St. RJCtt* 5 - 2 0 y 7 ^-J ^I-T i i^x > h YjU^^^ 

mzt^iifz. ^ri K^-f^D.^^ >/«©»«fi±.c. 1 o%y ^y-^K 

h y ^ A, 4 0 mMT W * VK*^**' 2 5 mM h U ^MmT&^^i-^^ 
h atr ;l,n-;.K 1 ±SET8mflc»«)t^T L * -J T ^ -J ^l^T ^ KY^K 4 0 
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WOM09320 PCr/JP9SA)ia96 

mMT 5 y *:^D>K«-^tr2 5mM h y >^*«ttTSt,-ti-fc6tt 2 tJc«-C©li 
fi^TMto, y hLT2. 5iA/cm*©««£ffi«Tmia««*«EL. sf? 

TmBaJSi±ttlLx :/o v + ^^^Lfco - h o-b^Po-Xil^TTB S««tt 
T2Eft*Lytft. /N>cyy K-vSCPS 3 A<^it-r«*y ^ D-:^;l.tS:«:S 
« (5-1 0 tfg/Bl TTBSatrtt*) ♦T3 miWISt^ LAio - h 

D-b;l.D-xJil*TTB S«lrttT30«fe»Lfca, V^^-Hfa* Lfc 

I «GtnL(4:«» (5 0 ng/il TTB S«ir»«) +T 3 TICmWfii 
oLtio - ho-tyuu-xK^TTBSttlrttTSBftll^Lfc^. %&SKj||[ 
( 1 0 0Bl©TBS»3fjftC 6 0 u 1<D3 0 XmWtltJ^lliJi^mmt 2 0bI©4 - 

^azi-i-±y h-A^/ ^ y -n^mmi&^ti) cAn, ssts o^bsir 

mm. ik^^ >'<^K©**Slc«at- S(4«C»feLA:'<> K*<IUK*n. r 
•7:^S Kp CPN 5 3 3 T«-*>o*»B*<, 9^\'J7 - -^^i^tJIft^c 
^ ^-■^;^tt(*^:Ri61^SCi©T*i 5 3 K D a »tia«-^t«^ 

H^ttW 10 Pvl'JT - -i— t-i©5 3KD afitB^y '^■/f^ K±(*^3 
- K-i-SDNA©JR» 

lll!6W3-e, ^vl'JT ' -i-tJix® 5 3KD atrtS^y^T/f' K^(*:* 

KpCPN533 TiMJE© Agt 1 l©DNA5-fy5y-€^ffl^.^ 
A-^ *-+>r*jTV>. 9'7\'^7 ' x.r-*xxO 5 3 KD a!n:S# U 
'^tT^ K^(**a- SDNA«-ffi»Lfco c:©DNA©*lfiE?ii«-»|ff • » 
Iff Lyt»«. C©DNAttE5>JS^l 7®484~1947 B®liSE?iJ^W 
LT*J»3. E^iJS^ 15©16 2~64 9Si07i yKEjaj^-n- KLT<,>5 
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WO96A>9320 



PCT/JP95rt>lW6 



^ ^ «:& 3 - Kl- « D N A * t t?lft»;?.K - <!: *n«r6 t'}^5l«»<* 
KpBBKl 0MM41ltIC^'^5S^7.^*-*^*«>5 3KDatt 
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WO96A)9320 



PCnJP9S«1896 



dt>P B S*|»V>ysa^ 0. 0 2 ^ (w/v) 7-f -> 2 0 *^t'P B STStt 
ic2g]%»8ts •>x;l/{c««©i(lini^ttl^. SaT2N^mttK'r«. 0. 0 2% 
(w/v) -y-f ~> 2 0«-$t'PB ST^*K:3Stti>«. •^x-n.lC + 
^-•«f««{kv^;^fitt h I gGtt«:*5to;l. afiT2^IBIttlf «. 0. 0 2 
« (w/v) •y-f->2 0*dt'PBSTH«K:3EI«»«. -^x-rHcABTS 
«« (KP L1±«) *JD;i. SfiT 1 5 4^-milBttBLT«feRi6$-a-. 9 6 
C^x^PE I A:/U- hffl3fe«H-T 4 0 5 D«©«*K*«St4« 

Uttm 1 4 P CRi*ICJ:« ^ 5 5 S^T • x a. -^xxite^Otttij 

1 9 ©<&SE^J]^^&tt^DNA&E9)J«#2 0 ©t&SE^J;^^ S D 

^5'<-7-5 3F2. ^9-f"9'-5 3R2 t«f^ltfc. 

^5 i 5?T' Xa-*xiYK 4 H*, *fctt^5 5 S;t • h9 3Tf-;tL 2 

Xtt^5i s?T« s/'y^s/Bugd. 1 7 -s niit*«;«$-ti-fcma*«4:» 

^fflT@<KLx KC 1 5 0 mM. Mg C 1 2 2. SmMx-tf^f-^ 0. lag 
/■Is y xf'y h P 4 0 (Nonidet P40) 0. 45J^h*W~>20 (Tweeo 20) 
0. 4 5%. :/Df'f*-xK 0. 1 ug/al^^t; 5 0 mM h U x-<gBl«« 
(pH8. 3)0. 1 bI«-JDa., 5 err mWfiUSLfcfit. 9 SrT 1 O^PbI 
ttl«lLT:rD-r>r;^-XK*3^g$-ti-. 5 i^7©iife^-*#t'«l4i LA:. 

1 1 iz. fffSiTKT 8. 5 ^ U 2. SmM dNTPTfc/S^ttS u 1 . 
SOOmM KClSCflSmM M g C ] 2^^t; 1 0 0 mM h >J ;^ -«gStS 
(pH8. 3) 1 0 A/ U 3 0 //M©±Er7'rT-5 3 F 2Rc;■r7-^^- 
5 3 R 2 ©Tk^SftS 1 X/ U 36C^«- 5 U/a/ 1 ^-/^^yy^-Hf 0. 5 
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WO96/09320 

KJiJJf^ 1 U K«.+<0»«lUfc*e < i fe 5 aroT 5 y KEM*S 
* g K A*.. EM»9 1 «,* .J K*- 6 T 5 y « 1 - 2 5 0 

«<!>T5/«Ti«4nTv<?.«u'^rf KT*«*^^«i«»«*•''^^'^••'«- 
«ttU^-*« < i t 5 B«>T 5 y IIEMIC7 5 y »S t < « 2 ~ 1 0 0 0 «<0T 
U < « 2 ~ 1 0 0 0 HOT 5 y «E«*«« LTa(tS.cBm<t7r * ao-c, 
*U-<^*KA*<, EWS^10T5/8Em-6«**'i'<^^'-'^*** 
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wo 96/09320 



I>Cr/JP9SM>1896 



Jfi»E5>J*<E^J»^3©tt[XE?!I-e*S*«W©DNAtt. ^7 J S^T • - * 
a.-*-x©1$j|65tt(*<ft«35K:ff«ttfit«s|!y'^:/'^ K©MiftlcfiJfflT § 

«aiE?«j3&<EW*^4Xtt7®««E?iJ"e*S*«IW©DNAtt. 9^\'J7 
. x*-*xxic<*J|«<£tt:li»5^*3- K'r*©T. 9^\'J7 ' X;a-*x 
x©l*JlW!fiL(*«fe««K:ff«<£tt«(#';'<:rf^ K©«iSK:f«lfflT*So 

±E©V^-f nj^©DNA*^t?*«1«©filft;t'<^ ^-tt^ ; i^T • xa 
— ^^x©|li:^1ftX'<(>^ 7 5 S>T • xa. — *xx©e!ftS©I^IBrK:|if JittKK* 

E9iJ*^l ©©ffiXE^JJ^W-TiP CPN 5 3 3 0^57.5 KT*S*56IW© 
fflftiL'<^' 9 V \ '^7 ' xa-*xxK:^ilfl«j<£^liaJi^*W#"*# "J 

K*«i[$ii-i C t**'^* -SOTx 9^\'^7 ' x*--txx©«#«ft«?tS: 

±IS©C^"f tl*^©ffllftx.'<^ ^-*^t''*5iS«W©}^K^1fti*ttH 5 i i^T • 
x:r-*xxo#||ft«jtt:(*«fe2^iw»«/ilal^* y^:/^ K©»itK:fijfflT* 5o 

±I^©\,>■fn3&^©tn:^'^^ y '^^^^ K^ttsit trfflc^s ci:«:4*«i-i-5*56 
i!fl©ts:^7 i e^T • xzt-*xxtfi;(*©»ii:*tt«. ^7 $ c^r • xrt-*xx 

!S ?fe © 8^ lerlH Slit 3pJ ffl T § * o 
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WO96/09120 



t/iRli tTfflV^5>n** 7iytt«L<tt 2-100 OflOT 5 

g{tic< i^|||it*f^SCt3&<T*i©T3cSttC«nT*Jt). iftHi • MSS»»© 

ttlSt LTffl<.>?»n*#y-^:^^K*. 7 5yK«L<t4 2-'l 0 0 Ofl©7i 
y KE?»J«-f«Jffl Lrfi(*«tciI3e<bT* *©T. HSaKi *CtJStt©fiTXtt 

*/c> EfiJS^l ©7 5 /KE?'J*^^^i5Jn;lS'l'y^"^^ K«-f«Jffl-rs«^«. 

5 1 



• PCr/JP9S«)1896 

WO9MI9320 

« » »r I w « Ji) T a « T * S o 

#y^>r^KA*<. E9>lMl©'J?y^'^^^*®*®^^^*^~^ 

E?«]»^t 1 5 ©T S y KEW*^^»tt y -^^^ KT* 
©T. it(*ttS^^ 9 S . ^.-*xxfiJfe©Elt/i»»rlc««.T««T* 

* E^J #^ 1 6 © T i y KE^J*^ ^ 5 't' 'J * * ® «^ ^ ^ 

. , .^^ . - ^_:e-xffi!fe©jEiincl^»rtcft>i>TiS«IT**o 
±E©v^ftiA>©»^^>--^K*='-^-^*DNASt<«^n..fitiW^x 

DNAT***56»^®DNA»i. ^5 . . ^ . -*xx©!ft(*<ft$^ ^ 5 ^ 

v?7 .^a-*XX|R?fe©^«Tl?»^»a'<£»^^^''^«®*'^*^*^*'^'^*° 



WO96A>9320 



PCT/JP9SAI1896 



±E®lr>"fn*^®DNA**tf*«W©lilfti'<^^-ttx ^5 $ 5^7 • -OL 

pCPNS 3 3Tfy7.i K-l?*5*56W©ia»i'<^' ^-tt. 5 5 i^T • 
X X X ic nc S «6 ^ ^ K * «a 1 3&< T 

» «©T. 9^\^7 . Xi-*xx©4*MWtt(*:tt««fK:«J6Ta«<£lk^^ 

XA-«xx©1«||0^|£(t:|AiE«c:ffattll^^>^<^S©lSi&icfJffi-C«S. 
©tti'^ 5 •:?7 • Xa-*xxtt(*©«Jt^tttt. 9v\'J7 ' Xi-*xxjB 

*5|lW©!n;^ 7 5 i?7 • xa-*xxtft(*©tttti • iMJE^tttt^ 5 i v?7 • x 
a-*jixo!Jt(*<jfelE-?»^ 7 i v?7 • xa-*xx|RJfe©^WrC»ja-CibSo 

7i yKE?'J©fi$*<JSi^«^^>'^'i'K*Wffl-r*«^tt, fi»^{w 

^yf- K«©7 i y »*<fl!l©7 i /KT'lftStlTV^SK^^ 

5 3 



wo 96^)9320 



PCT/JP9»01»6 



jE St ^ Wr * "C" a *0 T * S « 

K^{**w-r*©-c. !;L<*<feaE^^'^ ^ -:^t • x*-*xxffi?fe® 



5 4 



lEif ^ Vr C S i6 TXiOT » « . 

T • ^i-*-xaiSfe©^«rKltt. ^ 7 ? i?T • -a-*~x!R!{!!©l^»rlcflFi8 
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PCT/JP9SM>1896 



mytm^ i 

mn<0&i^ : 488 

s.m<om. : T i y K 

Met Ser He Ser Ser Ser Ser Gly Pro Asp Asn Gin Lys Asn lie Met 

15 10 15 

Ser Gin Val Leu Thr Ser Thr Pro Gin Gly Val Pro Clo Gin Asp Lys 

20 25 30 

Leu Ser Gly Asn Glu Thr Lys Gin lie Gin Gin Thr Arg Gin Gly Lys 

35 40 45 

Asn Thr Glu Met Glu Ser Asp Ala Thr lie Ala Gly Ala Ser Gly Lys 

50 55 60 

Asp Lys Thr Ser Ser Thr Thr Lys Thr Glu Thr Ala Pro Gin GId Gly 
65 70 75 80 

Val Ala Ala Gly Lys Glu Ser Ser Glu Ser Gin Lys Ala Gly Ala Asp 

85 90 95 

Thr Gly Val Ser Gly Ala Ala Ala Thr Thr Ala Ser Asn Thr Ala Thr 

100 105 110 

Lys He Ala Met Gin Thr Ser He CIu Glu Ala Ser Lys Ser Met Glu 

115 120 125 

Ser Thr Leu Glu Ser Leu Gin Ser Leu Ser Ala Ala Gin Met Lys Glu 

130 135 140 

Val Glu Ala Val Val Val Ala Ala Leu Ser Gly Lys Ser Ser Gly Ser 
145 150 155 160 

Ala Lys Leu Glu Thr Pro Glu Leu Pro Lys Pro Gly Val Thr Pro Arg 
165 no 175 



W 96/09320 



PCT/JF9S/01S96 



Ser Clu Val He Glu He Gly Leu Ala Leu Ala Lys Ala He Gin Thr 

180 185 190 

Leu Gly Clu Ala Thr Lys Ser Ala Leu Ser Asd Tyr Ala Ser Thr Gin 

195 200 205 

Ala Gin Ala Asp Gin Thr Asd Lys Leu Gly Leu Glu Lys Gin Ala lie 

210 215 220 

Lys He Asp Lys Glu Arg Glu Clu Tyr Gin Glu Met Lys Ala Ala Glu 
225 230 235 240 

Gin Lys Ser Lys Asp Leo Glu Gly Thr Met Asp Thr Val Asn Thr Val 

245 250 255 

Met He Ala Val Ser Val Ala He Thr Val He Ser He Val Ala Ala 

260 265 270 

lie Phe Thr Cys Gly Ala Gly Leu Ala Gly Leu Ala Ala Gly Ala Ala 

275 280 285 

Val Gly Ala Ala Ala Ala Gly Gly Ala Ala Gly Ala Ala Ala Ala Thr 

290 295 300 

Thr Val Ala Thr Gin He Thr Val Gin Ala Val Val Gin Ala Val Lys 
305 310 315 320 

Gin Ala Val He Thr Ala Val Arg Gin Ala He Thr Ala Ala He Lys 

325 330 335 

Ala Ala Val Lys Ser Gly He Lys Ala Phe He Lys Thr Leu Val Lys 

340 345 350 

Ala He Ala Lys Ala He Ser Lys Gly He Ser Lys Val Phe Ala Lys 

355 360 365 

Gly Thr Gin Mel He Ala Lys Asn Phe Pro Lys Leu Ser Lys Val He 

370 375 380 

Ser Ser Leu Thr Ser Lys Trp Val Thr Val Gly Val Gly Val Val Val 
385 390 395 400 

Ala Ala Pro Ala Leu Gly Lys Gly lie Mel Gin Mel Cln Leu Ser Glu 



5 7 



PCT/JP95»1»6 



405 410 415 

Met CIn Gin Asn Val Ala Gin Phe Gin Lys Glu Val Cly Lys Leu Gin 

420 425 430 

Ala Aia Ala Asp Met lie Ser Met Phe Thr Gin Phe Trp Gin Gin Ala 

435- 440 445 

Ser Lys lie Ala Ser Lys Gin Thr Gly Glu Ser Asn Glu Met Thr Gin 

450 455 460 

Lys Ala Thr Lys Leu Cly Ala Gin He Leu Lys Ala Tyr Ala Ala lie 
465 470 475 480 

Ser Gly Ala lie Ala Gly Ala Ala 
485 488 

E9>J»^ : 2 
e^jCDSd : 271 
£^(DM : T i >' tt 

Met Ser He Ser Ser Scr Ser Gly Pro Asp Asn Gin Lys Asn He Met 

1 5 10 ^5 

Ser cm Val Leu Thr Ser Thr Pro Gin Cly Val Pro Gin Gin Asp Lys 

20 25 30 

Leu Ser Gly Asn Glu Thr Lys Gin lie Gin Gin Thr Arg Gin Gly Lys 

35 40 45 

Asn Thr Glu Met Glu Ser Asp Ala Thr lie Ala Cly Ala Ser Cly Lys 

50 55 60 

Asp Lys Thr Ser Ser Thr Thr Lys Thr Glu Thr Ala Pro Gin Gin Cly 
65 70 T5 80 

Val Ala Ala Cly Lys Glu Ser Ser Glu Ser Gin Lys Ala Cly Ala Asp 
85 90 95 
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WO9£A>9320 



PCT/JP9SA>1896 



Thr Cly Val Ser Cly Ala Ala Ala Thr Thr Ala Ser Asn Thr Ala Thr 

100 105 110 

Lys lie Ala Met Gin Thr Ser He Glu Glu Ala Ser Lys Ser Met Glu 

115 120 125 

Ser Thr Leu Glu Ser Leu Gin Ser Leu Ser Ala Ala Gin Met Lys Glu 

130 135 140 

Val Glu Ala Val Val Val Ala Ala Leu Ser Gly Lys Ser Ser Gly Ser 
145 150 155 160 

Ala Lys Leu Glu Thr Pro Glu Leu Pro Lys Pro Gly Val Thr Pro Arg 

165 170 175 

Ser Glu Val lie Glu lie Gly Leu Ala Leu Ala Lys Ala lie Gin Thr 

180 185 190 

Leu Gly Glu Ala Thr Lys Ser Ala Leu Ser Asn Tyr Ala Ser Thr Gin 

195 200 205 

Ala Gin Ala Asp Gin Thr Asn Lys Leu Gly Leu Glu Lys Gin Ala lie 

210 215 220 

Lys He Asp Lys Glu Arg Glu Glu Tyr Gin Glu Met Lys Ala Ala Glu 
225 230 235 240 

Gin Lys Ser Lys Asp Leu Glu Gly Thr Met Asp Thr Val Asn Thr Val 

245 250 255 

Met lie Ala Lys Gly Phe Glu Leu Pro Trp Cly Pro Leu lie Asn 
260 265 270 271 

E9iJS^ : 3 
mno&^ : 1464 

mn<r>m mm 
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ATC TCT ATT TCA TCT TCT TCA CGA CCT GAC AAT CAA AAA AAT ATC ATG 

Mel Ser lie Ser Ser Ser Ser Gly Pro Asp Asn Gin Lys Asn lie Met 

, 5 10 15 

TCT CAA GTT CTG ACA TCG ACA CCC CAG GCC GTG CCC CAA CAA GAT AAG 



Ser Gin Val Leu Thr Ser Thr Pro Gin Gly Val Pro Gin Gin. Asp Lys 

20 25 30 

CTG TCT GGC AAC GAA ACC AAG CAA ATA CAG CAA ACA CGT CAG CGT AAA 

Leu Ser Gly Asn Gl« Thr Lys Cln He Gin Gin Thr Arg Gin Gly Lys 



35 



40 



45 



AAC ACT GAG ATC GAA AGC GAT GCC ACT AH GCT CCT CCT TCT GGA AAA 
Asn Thr Gl« Mel Gl« Ser Asp Ala Thr He Ala Gly Ala Ser Gly Lys 



55 60 



50 

GAC AAA ACT TCC TCC ACT ACA AAA ACA GAA ACA GCT CCA CAA CAG GGA 



Asp 

65 



Lys Thr Ser Ser Thr Thr Lys Thr Clu Thr Ala Pro Gin Gin Gly 

75 80 



70 



GTT GCT GCT GCC AAA GAA TCC TCA GAA ACT CAA AAG GCA GGT GCT GAT 

val Ala Ala Gly Lys Gl« Ser Ser Glu Ser Cln Lys Ala Gly Ala Asp 



90 



Thr Gly Val Se 

100 105 HO 

AAA ATT GCT ATG CAG ACC TCT ATT GAA GAC GCG AGC AAA ACT ATC GAC 

6 0 



48 



96 



144 



192 



240 



288 



ACT GGA GTA TCA GGA GCG GCT GCT ACT ACA GCA TCA AAT ACT GCA ACA 336 
,r Gly Ala Ala Ala Thr Thr Ala Ser Asn Thr Ala Thr 



384 



WO96A>9320 



l>CT/JF95ni896 



Lys He Aia Met Gin Thr Ser He Glu Glu Ala Ser Lys Ser Met Glu 

HB 120 125 

TCT ACC TTA GAG TCA CTT CAA AGC CTC AGT GCC GCG CAA ATG AAA GAA 432 

Ser Thr Leu Gin Ser Leu Gin Ser Leu Ser Ala Ala Gin Met Lys Giu 

130 135 140 

GTC GAA GCC GTT GTT GTT CCT GCC CTC TCA GCG AAA AGT TCG CCT TCC 480 

Val Glu Ala Val Val Val Ala Ata Leu Ser Gly Lys Ser Ser Cly Ser 
145 150 155 160 

CCA AAA TTG CAA ACA CCT GAG CTC CCC AAG CCC GCG GTC ACA CCA AGA 528 

Ala Lys Leu Glu Thr Pro Glu Leu Pro Lys Pro Gly Val Thr Pro Arg 

165 170 175 

TCA GAG GTT ATC GAA ATC CCA CTC GCG CH CCT AAA CCA ATT CAC ACA 576 

Ser Glu Val lie Cl« Me Cly Leo Ala Leu Ala Lys Ala lie Gin Thr 

180 185 190 

nC CCA CAA GCC ACA AAA TCT CCC HA TCT AAC TAT CCA AGT ACA CAA 624 

Leu Cly Glu Ala Thr Lys Ser Ala Leu Ser Asn Tyr Ala Ser Thr Gin ^ 

. 195 200 205 

GCA CAA CCA CAC CAA ACA AAT AAA CTA CCT CTA GAA AAG CAA GCC ATA 672 

Ala Gin Ala Asp Gin Thr Asn Lys Leu Cly Leu Glu Lys Gin Ala He 

210 215 220 

AAA ATC CAT AAA GAA CCA CAA GAA TAC CAA GAG ATG AAC CCT CCC CAA 720 
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WO9MI9320 PCT/JP95»11»6 



Lfs He Asp Lys Glu Arg Glu Glu Tyr Gin Gla Met Lys Ala Ala Glu 
225 230 235 240 

CAG AAG TCT AAA GAT CTC GAA CGA ACA ATG GAT ACT GTC AAT ACT GTG 768 

Gin Lys Ser Lys Asp Leu Glu Gly Thr Met Asp Thr Val Asn Thr Val 

245 250 255 

ATG ATC CCG GTT TCT CTT CCC ATT ACA GTT ATT TCT ATT GTT GCT GCT 816 

Met lie Ala Val Ser Val Ala lie Thr Val He Ser lie Val Ala Ala 

260 265 270 

ATT TTT ACA TGC GGA GCT GCA CTC GCT GGA CTC GCT CCG GGA GCT GCT 864 

lie Phe Thr Cys Gly Ala Gly Leu Ala Gly Leo Ala Ala Gly Ala Ala 

275 280 285 

CTA GGT GCA GCG GCA GCT GGA GGT CCA GCA GCA GCT GCT GCC CCA ACC 912 



Val Gly Ala Ala Ala Ala Gly Gly Ala Ala Gly Ala Ala Ala Ala Thr 

290 295 300 

ACG CTA GCA ACA CAA AH ACA GH CAA GCT GTT CTC CAA CCG GTG AAA 



960 



Thr Val Ala Thr Gin lie Thr Val Gin Ala Val Val Gin Ala Val Lys 
305 310 315 320 

CAA GCT GTT ATC ACA GCT GTC ACA CAA CCG ATC ACC GCC GCT ATA AAA 1008 

GlD Ala Val He Thr Ala Val Arg Gin Ala He Thr Ala Ala He Lys 

325 330 335 

GCG GCT GTC AAA TCT GGA ATA AAA GCA TTT ATC AAA ACT TTA CTC AAA 1056 

Ala Ala Val Lys Ser Gly He Lys Ala Phe He Lys Thr Leu Val Lys 
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340 345 350 

CCG ATT CCC AAA CCC ATT TCT AAA CCA ATC TCT AAC CTT TTC GOT AAG 1104 

Ala lie Ala Lys Ala He Ser Lys Cly lie Ser Lys Val Phe Ala Lys 

355 360 365 

OCA ACT CAA ATC ATT CCC AAG AAC TTC CCC AAC CTC TCC AAA CTC ATC 1152 

Cly Thr Gin Met He Ala Lys Asn Phe Pro Lys Leu Ser Lys Val He 

370 375 380 

TCG TCT CTT ACC ACT AAA TGG GTC ACG GH GGG GTT GGC GH GTA GTT 1200 

Ser Ser Leu Thr Ser Lys Trp Val Thr Val Gly Val Gly Val Val Val 
385 390 395 400 

6CG 6CG CCT GCT CTC GGT AAA GGG ATT ATC CAA ATC CAG CTC TCC GAG 1248 

Ala Ala Pro Ala Leo Gly Lys Gly He Met Gin Met Glo Leo Ser Glu 

405 410 415 

ATG CAA CAA AAC CTC GCT CAA TTT CAG AAA GAA GTC GGA AAA CTC CAG 1296 

Met Gin Gin Asn Val Ala Gin Phe Gin Lys Glo Val Gly Lys Leu Gin 

420 425 430 

GCT CCG GCT GAT ATC ATT TCT ATG TTC ACT CAA TTT TCC CAA CAG CCA 1344 

Ala Ala Ala Asp Mel He Ser Mel Phe Thr Gin Phe Trp Gin Gin Ala 

435 440 445 

ACT AAA ATT CCC TCA AAA CAA ACA GGC GAG TCT AAT GAA ATG ACT CAA 1392 

Ser Lys lie Ala Ser Lys Gin Thr Gly Glu Ser Asn Glu Met Thr Gin 
450 455 460 
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PCT/JP9S«1896 
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AAA OCT ACC AAG CTC CCC OCT CAA ATC CTT AAA GCG TAT CCC CCA ATC 1440 

Lys Ala Thr Lys Leu Cly Ala Gin lie Leu Lys Ala Tyr Ala Ala lie 
465 470 
AGO CGA GCG ATC COT CGC CCA GCA 



Att\ 475 480 

465 470 



Ser Gly Ala He Ala Gly Ala Ala 
485 488 

e^iJS^ : 4 
e^CD&$ : 813 

E9>J©tta : fl!l©ttK 6J«D N A 

ATG TCT ATT TCA TCT TCT TCA GCA CCT GAC AAT CAA AAA AAT ATC ATC 



Met Ser He Ser Ser Ser Ser Gly Pro Asp Asn Gin Lys Asn He Met 
TCT CAA GTT CTG ACA TCC ACA CCC CAG CGC GTG CCC CAA CAA GAT AAG 



Ser Gin Val Leu Thr Ser Thr Pro Gin Gly Val Pro Gin Gin Asp Lys 

20 25 30 

CTG TCT GGC AAC CAA ACC AAG CAA ATA CAG CAA ACA CCT CAG GGT AAA 



Leu Ser Gly Asn Glu Thr Lys Gin lie Gin Gin Thr Arg Gin Gly Lys 

35 40 
AAC ACT CAG ATC CAA AGC CAT GCC ACT ATT CCT CCT CCT TCT CCA AAA 



1464 



48 



96 



144 



192 
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Aso Thr Cl« Mel Clu Ser Asp Ala Thr He Ala Gly Ala Ser Gly Lys 

50 55 60 

CAC AAA ACT TCC TCC ACT ACA AAA ACA GAA ACA CCT CCA CAA CAC CGA 

Asp Lys Thrser Ser Thr Thr Lys Thr Glu Thr Ala Pro Cln Gin Gly 
65 TO 75 80 

GTT GCT CCT CGC AAA CAA TCC TCA GAA ACT CAA AAC CCA OCT GCT GAT 



Val Glu Ala Val Val Val Ala Ala Leu Ser Gly Lys Ser Ser Gly Ser 

,cft " 155 160 

145 150 

CCA AAA TTG GAA ACA CCT GAG CTC CCC AAC CCC CGC GTG ACA CCA ACA 
Ala Lys Leu Glu Thr Pro Glu Leu Pro Lys Pro Gly Val Thr Pro kn 

6 5 



240 



288 



Val Ala Ala Gly Lys Clu Ser Ser Glu Ser Gin Lys Ala Gly Ala Asp 

85 90 95 

ACT CGA GTA TCA GGA GCG GCT GCT ACT ACA GCA TCA AAT ACT CCA ACA 336 



Thr Gly Val Ser Gly. Ala Ala Ala Thr Thr Ala Ser Asn Thr Ala Thr 

100 105 
AAA ATT GCT ATG CAG ACC TCT ATT GAA GAG GCG AGC AAA ACT ATG GAG 



384 



Lys lie Ala Net Gin Thr Ser lie Glu Glu Ala Ser Lys Ser Met Clu 

115 120 125 

TCT ACC TTA GAG TCA CH CAA AGC CTC AGT GCC GCG CAA ATG AAA GAA 432 



Ser Thr Leu Glu Ser Leu Gin Ser Leu Ser Ala Ala Cln Met Lys Clu 

130 135 140 

GTC CAA GCG GTT GTT GTT GCT GCC CTC TCA GGG AAA AGT TCC GCT TCC 



480 



528 



WO9A09320 PCr/JP9»01896 



165 170 175 

TCA GAG Cn ATC GAA ATC GGA CTC GCC CTT GCT AAA GCA ATT CAG ACA 576 

Ser Glu Val lie Glu lie Gly Leu Ala Leu Ala Lys Ala lie Gin Thr 

180 185 190 

TTG GGA GAA GCC ACA AAA TCT GCC TTA TCT AAC TAT CCA ACT ACA CAA 624 

Leu Gly Glu Ala Thr Lys Ser Ala Leu Ser Asn Tyr Ala Ser Thr Gin 

195 200 205 

GCA CAA CCA GAC CAA ACA AAT AAA CTA GOT CTA GAA AAG CAA 6CG ATA 672 

Ala Glo Ala Asp Gin Thr Asn Lys Leu Gly Leu Glu Lys Gin Ala He 

210 215 220 

AAA ATC GAT AAA GAA CCA GAA GAA TAC CAA GAC ATG AAC GCT GCC GAA 720 

Lys He Asp Lys Glu Arg Glu Glu Tyr Gin Glu Mel Lys Ala Ala Glu 
225 230 235 240 

CAG AAG TCT AAA CAT CTC CAA GGA ACA ATC CAT ACT CTC AAT ACT CTC 768 

Gin Lys Ser Lys Asp Leu Glu Gly Thr Met Asp Thr Val Asn Thr Val 

245 250 255 

ATC ATC CCG AAC GGC TTC GAA TTG CCA TGC CGG CCC TTA ATT AAT 813 

Mel He Ala Lys Gly Phe Clu Leu Pro Trp Gly Pro Leu He Asn 
260 265 270 271 

E9IJ## : 5 
efijCDgdf : 259 
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mm<omm : ^rff- k 

Met Ser lie Ser Ser Ser Ser Cly Pro Asp Asn Gin Lys Aso lie Met 

15 10 15 

Ser Gin Val Leo Thr Ser Thr Pro Gin Cly Val Pro Gin Gin Asp Lys 

20 25 30 

Leu Ser Gly Asn Glu Thr Lys Gin lie Gin Gin Thr Arg Gin Gly Lys 

35 40 45 

Asn Thr Glu Met Glu Ser Asp Ala Thr lie Ala Gly Ala Ser Cly Lys 

50 55 60 

Asp Lys Thr Ser Ser Thr Thr Lys Thr Glu Thr Ala Pro Gin Gin Gly 
65 70 75 80 

Val Ala Ala Gly Lys Glu Ser Ser Glu Ser Gin Lys Ala Cly Ala Asp 

85 90 95 

Thr Gly Val Ser Gly Ala Ala Ala Thr Thr Ala Ser Asn Thr Ala Thr 

100 105 110 

Lys lie Ala Met Gin Thr Ser lie Glu Clu Ala Ser Lys Ser Met Glu 

115 120 125 

Ser Thr Leu Glu Ser Leu Gin Ser Leu Ser Ala Ala Gin Met Lys Glu 

130 135 140 

Val Glu Ala Val Val Val Ala Ala Leu Ser Gly Lys Ser Ser Cly Ser 
145 150 155 160 

Ala Lys Leu Clu Thr Pro Glu Leu Pro Lys Pro Cly Val Thr Pro Arg 

165 170 175 

Ser Clu Val lie Glu lie Gly Leu Ala Leu Ala Lys Ala lie Gin Thr 

180 185 190 

Leu Gly Clu Ala Thr Lys Ser Ala Leu Ser Asn Tyr Ala Ser Thr Cln 
195 200 205 
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Ala GlD Ala Asp Gin Thr Asn Lys Leu Gly Leu Clu Lys Gin Ala He 

210 215 220 

Lys He Asp Lys Glu Arg Glu Glu Tyr Gin Glu Met Lys Ala Ala Glu 
225 230 235 240 

Cln Lys Scr^^ys Asp Leu Clu Gly Thr Met Asp Thr Val Asn Thr Val 
245 250 255 

Met He Ala 
259 

EJ>J»-^ : 6 
E?ijOS$ : 571 
EyiJOS : T i / R 

Met Pro Lys Gin Ala Clu Tyr Thr Trp Gly Ser Lys Lys lie Leu Asp 

15 10 15 

Asn lie Cln Cys Leo Thr Cln Asp Val Ala Gin Phe Lys Asp Leu Leu 

20 25 30 

Tyr Thr Ala His Arg He Thr Ser Ser Glu Glu Glu Ser Asp Asn Glu 

35 40 45 

lie Gin Pro Gly Ala lie Leu Lys Gly Thr Val Val Asp He Asn Lys 

50 55 60 

Asp Phe Val Val Val Asp Val Gly Leu Lys Ser Glu Gly Val He Pro 
65 

Met Ser Glu Phe He Asp Ser Ser Glu Gly Leu Val Leu Gly Ala Glu 

85 90 95 

Val Glu Val Tyr Leu Asp Gin Ala Glu Asp Glu Glu Gly Lys Val Val 
100 



105 no 
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Leu Ser Arg Glu Lys Ala Thr Arg Gin Arg Gin Trp Glu Tyr lie Leu 

115 120 125 

Ala His Cys Glu Glu Cly Ser He Val Lys Cly Gin lie Thr Arg Lys 

130 135 140 

Val Lys Gly Gly Leu He Val Asp lie Cly Met Glu Ala Phe Leu Pro 
145 150 155 160 

Gly Ser Gin He Asp Asn Lys Lys He Lys Asn Leu Asp Asp Tyr Val 

165 170 175 

Gly Lys Val Cys Glu Phe Lys He Leu Lys He Asn Val Glu Arg Arg 

180 185 190 

Asn He Val Val Ser Arg Arg Glu Leu Leu Glu Ala Glu Arg He Ser 

195 200 205 

Lys Lys Ala Glu Leu He Glu Gin He Ser He Gly Glu Tyr Arg Lys 

210 215 220 

Gly Val Val Lys Asn He Thr Asp Phe Gly Val Phe Leu Asp Leu Asp 
225 230 235 240 

Gly He Asp Gly Leu Leu His He Thr Asp Met Thr Trp Lys Arg He 

245 250 255 

Arg His Pro Ser Glu Met Val Glu Leo Asn Gin Glu Leu Glu Val He 

260 265 270 

He Leu Ser Val Asp Lys Glu Lys Gly Arg Val Ala Leo Cly Leu Lys 

275 280 285 

Gin Lys Glu His Asn Pro Trp Glu Asp He Clu Lys Lys Tyr Pro Pro 

290 295 300 

Gly Lys Arg Val Leu Gly Lys He Val Lys Leu Leu Pro Tyr Gly Ala 
305 310 315 320 

Phe He Clu He Glu Glu Cly He Clu Cly Leu He His He Ser Clu 

325 330 335 

Mel Ser Trp Val Lys Asn He Val Asp Pro Ser Glu Val Val Asn Lys 
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340 345 350 

Gly Asp Glu Val Glu Ala lie Vai Leu Ser lie Gin Lys Asp Glu Cly 

355 360 365 

Lys He Ser Leu Gly Leu Lys Gin Thr Glu Arg Asn Pro Trp Asp Asn 

370 - 375 380 

Me Glu Glu Lys Tyr Pro He Gly Leu His Val Asn Ala Glu He Lys 
380 385 390 395 

Asn Leu Thr Asn Tyr Gly Ala Phe Val Glu Leu Glu Pro Gly He Glu 

400 405 410 

Gly Leu He His He Ser Asp Met Ser Trp He Lys Lys Val Ser His 

415 420 425 

Pro Ser Glu Leu Phe Lys Lys Cly Asn Ser Val Glu Ala Val He Leu 

430 435 440 

Ser Val Asp Lys Glu Ser Lys Lys He Thr Leu Cly Val Lys Gin Leu 

445 450 455 

Ser Ser Asd Pro Trp Asn Glu He Glu Ala Hct Phe Pro Ala Cly Thr 
460 465 470 475 

Val He Ser Cly Val Val Thr Lys He Thr Ala Phe Cly Ala Phe Val 

480 485 490 

Glu Leu Cln Asn Cly He Clu Gly Leu He His Val Ser Glu Leu Ser 

495 500 505 

Asp Lys Pro Phe Ala Lys He Glu Asp He He Ser He Gly Glu Asn 

510 515 520 

Val Ser Ala Lys Val He Lys Leu Asp Pro Asp His Lys Lys Val Ser 

525 530 535 

Leu Ser Val Lys Glu Tyr Leu Ala Asp Asn Ala Tyr Asp Cln Asp Ser 
540 545 550 560 

Arg Thr Clu Leu Asp Phe Lys Asp Ser Gin Cly 
565 570 571 



wo 96^320 



X 
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EyijOfi* : 777 
£^jCDS9i : Genomic DNA 

ATGTCTATTT CATCTTCTTC AGGACCTGAC AATCAAAAAA ATATCATGTC TCAAGTTCTG 60 

ACATCGACAC CCCAGGGCGT CCCCCAACAA GATAAGCTCT CTGGCAACGA AACCAACCAA 120 

ATACA6CAAA CACGTCAGGG TAAAAACACT GAGATGGAAA GCGATGCCAC TAHGCTGGT 180 

GCTTCTGCAA AACACAAAAC TTCCTCGACT ACAAAAACAG AAACAGCTCC ACAACACCGA 240 

CTTCCTCCTG 6CAAAGAATC CTCAGAAAGT CAAAAGGCAG GTGCTGATAC TGCAGTATCA 300 

GGACCGCCTC CTACTACAGC ATCAAATACT GCAACAAAAA TTGCTATGCA GACCTCTATT 360 

GAAGAGGCCA GCAAAAGTAT GCAGTCTACC TTAGAGTCAC TTCAAAGCCT CAGTGCCCCG 420 

CAAATGAAAG AAGTCGAAGC GGTTGTTGTT GCTGCCCTCT CAGCGAAAAG TTCGGGTTCC 480 
GCAAAATTCG AAACACCTGA GCTCCCCAAG CCCGGGGTGA CACCAAGATC AGAGGTTATC 540 
GAAATCGGAC TCGCGCTTGC TAAAGCAATT CAGACATTGG GAGAAGCCAC AAAATCTGCC 600 
TTATCTAACT ATGCAAGTAC ACAACCACAA GCAGACCAAA CAAATAAACT AGCTCTAGAA 660 
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AAGCAAGCCA TAAAAATCCA TAAACAACCA GAACAATACC AAGAGATGAA GGCTCCCGAA 720 
CAGAAGTCTA AAGATCTCCA AGCAACAATG GATACTGTCA ATACTGTGAT GATCGCG 777 



E^J#^ : 8 
mmo&t : 1712 

E7>J®SII9 : Genofflic DNA 

ATGCCAAAAC AAGCTGAATA TACTTGGGCA TCTAAAAAAA HCTGCACAA TATAGAATOC 60 

CTCACACAAG ACGTTGCCGA ATTTAAAGAT TTGCTTTATA CGGCACACAG AATTACTTCC 120 

ACCGAACAAG AATCTGATAA CCAAATACAG CCTGGCGCCA TCCTAAAAGG TACCGTAGn 180 

CATATTAATA AAGACTTTGT CGTAGHGAT GTTGCTCTGA ACTCTGAGGG AGTCATCCCT 240 

ATCTCAGAGT TCATAGACTC HCAGAAGCT TTAGTGCTTG GAGCTGAACT AGAAGTCTAT 300 

CTCCACCAAG CCGAAGACGA AGAGGCCAAA CTTCTCCTTT CTAGACAAAA ACCCACACCA 360 

CAACGTCAAT CCGAATACAT CTTAGCTCAT TCTGAAGAAG GTTCTATTCT TAAAGGTCAA 420 

ATTACACGTA AAGTCAAAGC CGCCCTTATT GTACATATTG GAATGGAAGC CTTCCTACCT 480 
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CCATCACAAA TTCACAACAA GAAAATCAAA AATTTAGATG ATTATCTCGG AAAAGTTTGT 540 

GAATTCAAAA TTTTAAAAAT TAACGTTGAA CGTCCCAATA TTGTTCTCTC AAGAAGAGAA 600 

CTCTTAGAAG CTGAGACAAT CTCTAAGAAA CCCGAACTTA TTGAACAAAT TTCTATCCGA 660 

GAATACCGCA AAGGAGTTGT TAAAAACATT ACTGACHTG GTGTATTCTT AGATCTCCAT 720 

CGTAHGACG GTCTTCTCCA CATTACCGAT ATGACCTGGA AGCCCATACC ACATCCTTCC 780 

CAAATGGTCG AATTGAATCA ACACTT6GAA GTAATTATTT TAACCGTAGA TAAAGAAAAA 840 

CCACCAGTTG CTCTACGTCT CAAACAAAAA GACCATAATC CHCGGAAGA TATTGAGAAG 900 

AAATACCCTC CTCGAAAACC AGTTCTTGCT AAAATTCTGA AGCHCTCCC CTACGCAGCT 960 

nCATTGAAA TTGAAGAG6G CATTGAACGT CTAATTCACA TTTCTGAAAT GTCTTGGCTG 1020 

AAAAATAHG TAGATCCTAG TGAACTCGTA AATAAAGCCG ATGAAGTTGA ACCCATTCTT 1080 

CTATCTATTC AGAAGGACGA AGGAAAAATT TCTCTAGGAT TAAAGCAAAC AGAACCTAAT 1140 

CCTTCGGACA ATATCGAAGA AAAATATCCT ATAGGTCTCC ATGTCAATGC TGAAATCAAG 1200 

AACTTAACCA ATTACGGTGC TTTCGTTGAA TTAGAACCAG GAATTCAGGG TCTGATTCAT 1260 

ATTTCTGACA TCAGTTGGAT TAAAAAACTC TCTCACCCTT CAGAACTATT CAAAAAAGGA 1320 

AATTCTGTAC ACGCTCTTAT TTTATCAGTA GACAAAGAAA GTAAAAAAAT TACTTTAGGA 1380 

7 3 
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GTTAAGCAAT TAAGTTCTAA TCCTTGCAAT GAAATTGAAC CTATGTTCCC TGCTGGCACA 1440 

GTAATTTCAG GAGTTGTGAC TAAAATCACT GCATTTCGAC CCTTTGTTCA GCTACAAAAC 1500 

GCGATTGAAG GATTGATTCA CCTTTCACAA CmCTGACA AGCCCTTTGC AAAAATTGAA 1560 

GATATTATCT CCATTGGAGA AAATCTHCT CCAAAACTAA TTAAGCTAGA TCCAGATCAT 1620 

AAAAAAGTTT CTCTTTCTGT AAAAGAATAC TTAGCTGACA ATGCTTATGA TCAAGACTCT 1680 
ACGACTCAAT TAGATTTCAA GGATTCTCAA GG 



R?9»^^ : 9 
G^J(DS$ : 1048 
£^CD£ : ttR 

h * D 5? - : itttl^ 
£940896 : GenoBic DNA 



t^Z : YK-41 
a-y : 53-3S 

: CDS 

#ttfi[|B : 236.. 1012 



1712 
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TCAGTATCGC CCGAATTCGA ACCCCTTCGC GGCTCTTTCT GGAACTCTAC AATCTTTACA 60 

TCTCCAAGAG TTAACTCAAC CATTATTCCC TTCTGCCCAA GAAGATGCCA ACTTCGCAAA 120 

CGACTTATCT TCAGTAGTAC ACGGATTAAA AAACCTAACC ACTGTAGTTA ATAAACAAAT 180 

CGTTAAAGGC CCTGACTAAA CCCCTTTGCA GAATCAAACC CCTTAGCATA CAAAC ATG 238 

Met 

1 

TCT ATT TCA TCT TCT TCA GGA CCT GAC AAT CAA AAA AAT ATC ATG TCT 286 

Ser lie Ser Ser Ser Ser Gly Pro Asp Asn GId Lys Asn lie Met Ser 

5 10 15 

CAA GTT CTG ACA TCC ACA CCC CAG GGC GTG CCC CAA CAA GAT AAG CTG 334 

61n Val Leu Thr Ser Thr Pro Gin Gly Val Pro GU Gin Asp Lys Leu 

20 25 30 

TCT GGC AAC GAA ACG AAC CAA ATA CAG CAA ACA CGT CAG GGT AAA AAC 382 

Ser Gly Asn Clu Thr Lys Gin He Gin Gin Thr Arg Gin Gly Lys Asn 

35 40 45 

ACT GAG ATC GAA AGC GAT GCC ACT ATT GOT GGT CCT TCT GGA AAA GAC 430 

Thr Glu Met Glu Ser Asp Ala Thr lie Ala Gly Ala Ser Gly Lys Asp 
50 55 60 65 

AAA ACT TCC TCC ACT ACA AAA ACA GAA ACA GCT CCA CAA CAG GGA GTT 478 
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Lys Thr Ser Ser Thr Thr Lys Thr Glu Thr Ala Pro Gin Gin Cly Val 

70 75 80 

GCT GCT GCG AAA CAA TCC TCA GAA ACT CAA AAG CCA GGT GCT GAT ACT 

Ala Cly Lys Glu Ser Ser Glu Ser Gin Lys Ala Gly Ala Asp Thr 



Ala 

85 

GGA CTA TCA GGA GCG GCT GCT ACT ACA CCA TCA AAT ACT GCA ACA AAA 



90 95 



Cly Val Ser Gly Ala Ala Ala Thr Thr Ala Ser Asn Thr Ala Thr Lys 

100 105 
ATT GCT ATG CAG ACC TCT ATT GAA GAG GCG AGC AAA ACT ATG GAG TCT 



lie Ala Met Gin Thr Ser He Glu Glu Ala Ser Lys Ser Met Glu Ser 

115 120 125 

ACC TTA GAG TCA CTT CAA AGC CTC ACT GCC GCG CAA ATG AAA GAA GTC 



Thr Leu Glu Ser Leu Gin Ser Leu Ser Ala Ala Gin Met Lys Glu Val 
130 135 

GAA GCG GTT GTT CTT GCT GCC CTC TCA GCG AAA ACT TCC GGT TCC GCA 



Glu Ala Val Val Val Ala Ala Leu Ser Gly Lys Ser Ser Cly Ser Ala 

150 155 160 

AAA TTG GAA ACA CCT GAG CTC CCC AAG CCC GGC GTG ACA CCA ACA TCA 

Lys Leu Glu Thr Pro Glu Leu Pro Lys Pro Gly Val Thr Pro Arg Ser 

165 no 1" 

GAG GTT ATC GAA ATC CCA CTC GCC CTT GCT AAA GCA ATT CAG ACA TTG 

Glu val lie Glu lie Gly Leu Ala Leu Ala Lys Ala He Gin Thr Leu 



wo 96/09330 PCT/JP9»01«96 

180 185 190 

CCA CAA CCC ACA AAA TCT GCC TTA TCT AAC TAT CCA ACT ACA CAA CCA 862 

Gly Glu Ala Thr Lys Ser Ala Leu Ser Asn Tyr Ata Ser Thr Gin Ala 

195 200 205 

CAA CCA GAG CAA ACA AAT AAA CTA CGT CTA CAA AAC CAA CCC ATA AAA 910 

CId Ala Asp Gin Thr Asn Lys Leu Gly Leu Glu Lys Gin Ala He Lys 
210 215 220 225 

ATC CAT AAA CAA CCA CAA CAA TAC CAA GAG ATG AAC GCT GCC CAA CAG 958 

lie Asp Lys Glu Arg Glu Glu Tyr Gin Glu Het Lys Ala Ala Glu Gin 

230 235 240 

AAC TCT AAA CAT CTC CAA CGA ACA ATG GAT ACT CTC AAT ACT CTC ATC 1006 

Lys Ser Lys Asp Leu Glu Gly Thr Met Asp Thr Val Asn Thr Val Het 

245 250 255 

ATC CCG AAGCGCTTCG AAnCCACCT CACCCCCCCT CCCTAC 1048 

lie Ala 

259 

E?IJ»^ : 10 
E?'J©fi$ : 5702 

mm 

E^J©a» : (l6®ttK f^xi K 

ATCGATGTTA ACAGATCTAA CCTTAACTAA CTAACTCCGG AAAAGGACGA ACTTCCATCA 60 
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TCACTCTCAT TGCGCCCTTA GCCGTACATC GCGTTATCGG CATGGAAAAC GCCATCCCGT 120 

CGAACCTCCC TGCCGATCTC CCCTCGTTTA AACGCAACAC CTTAAATAAA CCCCTGATTA 180 

TGGGCCGCCA TACCTGGGAA TCAATCGGTC CTCCGTTGCC AGGACGCAAA AATATTATCC 240 

TCAGCAGTCA ACCGGCTACC CACCATCCCG TAACCTGGGT GAAGTCGGTC GATCAAGCCA 300 

TCGCGGCCTC TGCTCACCTA CCAGAAATCA TGGTGATTGC CGGCGGTCGC GTTTAT6AAC 360 

AGTTCTTGCC AAAAGCGCAA AAACTCTATC TGACGCATAT CGACGCAGAA CTCGAAGGCG 420 

ACACCCATTT WCCGATTAC GA6CCCGATG ACTGGGAATC G6TATTCAGC CAATTCCACC 480 
ATGCTGATGC GCAGAACTCT CACACCTATG AGTTCGAAAT TCTGCAGCGG CGGATCCAAT 540 
TCGAACCCCT TCGCCCCTCT TTCTGGAACT CTAGAATCH TACATCTCCA AGAGTTAACT 600 
CAAGGATTAT TCCCTTCTCC CCAACAAGAT GCCAACTTCG CAAAGGAGTT ATCTTCACTA 660 
GTACACGGAT TAAAAAACCT AACCACTGTA GTTAATAAAC AAATGGTTAA AGGCGCTGAG 720 
TAAAGCCCTT TCCAGAATCA AACCCCTTAC CATACAAACA TCTCTATTTC ATCTTCTTCA 780 
GGACCTGACA ATCAAAAAAA TATCATGTCT CAAGTTCTGA CATCGACACC CCAGGGCGTG 840 
CCCCAACAAG ATAAGCTGTC TGGCAACGAA ACGAAGCAAA TACAGCAAAC ACGTCAGGGT 900 
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AAAAACACTC ACATCGAAAG CCATCCCACT ATTCCTGCTC CTTCTGGAAA AGACAAAACT 960 

TCCTCCACTA CAAAAACAGA AACACCTCCA CAACAGGGAG TTGCTGCTGG GAAACAATCC 1020 

TCAGAAAGTC AAAAGGCACG TCCTGATACT GGACTATCAG GAGCCGCTGC TACTACAGCA 1080 

TCAAATACTC CAACAAAAAT TCCTATGCAG ACCTCTATTG AAGAGCCGAG CAAAAGTATC 1140 

GAGTCTACCT TAGACTCACT TCAAAGCCTC AGTGCCGCGC AAATGAAAGA AGTCGAAGCG 1200 

GTTCnCTTG CTGCCCTCTC AGGGAAAAGT TCGGGTTCCG CAAAATTGGA AACACCTCAG 1260 

CTCCCCAACC CCGCGCTGAC ACCAAGATCA CAGGTTATCG AAATCGGACT CGCGCTTGCT 1320 

AAAGCAATTC AGACATTGGG AGAACCCACA AAATCTGCCT TATCTAACTA TGCAAGTACA 1380 

CAAGCACAAG CAGACCAAAC AAATAAACTA GGTCTAGAAA AGCAAGCCAT AAAAATCCAT 1440 

AAAGAACGAG AAGAATACCA ACAGATCAAG GCTCCCGAAC AGAAGTCTAA AGATCTCGAA 1500 
GGAACAATGG ATACTGTCAA TACTGTGATC ATCGCGAAGC GGTTCGAATT GCCATGGGGG 1560 
CCCTTAATTA ATTAACTCGA GACATCGAGA TCTAATCGAT GATCCTCTAC GCCGGACGCA 1620 
TCGTGGCCGG CATCACCGGC GCCACAGGTG CCGTTGCTGG CGCCTATATC GCCCACATCA 1680 
CCCATCCCCA AGATCGGCCT CGCCACTTCC GCCTCATCAG CGCTTCTTTC GCCGTGGGTA 1740 
TGCTCGCACG CCCGTGCCCG GCCGACTGTT GGGCGCCATC TCCTTGCATC CACCATTCCT 1800 
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TCCCGCCOCC CTCCTCAACC CCCTCAACCT ACTACTCCCC TCCTTCCTAA TGCAOCACTC 1860 

GCATAACOCA OACCCTMAC CGATCCCCTT GAOACCCnC AACCCAGTCA CCTCCTTCCG 1920 

CTCCGCCCGC CGCATGACTA TCGTCCCCGC ACTTATGACT GTCTTCnTA TCATGCAACI 1980 

CCTACCACAG GTCCCCGCAG CGCTCTCCCT CATinCCGC CAGCACCCCI ITCGCTCCAC 2040 

CGCCACGAIC ATCCCCCTGI CCCTTCCGCT AnCCOAATC TOCACGCCC TCGCTCAAGC 2100 

CnCCTCACT CGTCCCCCCA CCAAACGHT CCGCGAOAAC CAGCCCATTA TCGCCCCCAT 2160 

GGCGGCCCAC GCCCTGGCCT ACGTCTTCCT CCCOnCGCG ACOCGAGGCT GGATGCCCTT 2220 

CCCCATTATG AnCTTCTCG CTTCCCCCGG CATCGGGATC CCCGCGnGC AGGCCATCCT 2280 

STCCAGGCAG GTAGATCACG ACCATCAGGG ACAGCTTCAA GGATCGCTCG CGGCTCTTAC 2340 

CACCCTAACT TCGATCACTG GACCCCTGAI CGICACCGCG ATTTATGCCG CCTCGGCGAC 2400 

CACATCGAAC CGGTTGCCAT GCATTGTAGG CCCCGCCCTA TACCITGTCT GCCTCCCCGC 2460 

CTTGCGTCGC GGTGCATGGA CCCCGCCCAC CTCGACCTCA ATGGAACCCC GCGGCACCTC 2520 

GCTAACGGAT TCACCACTCC AACAATTCCA GCCAATCAAT TCTTGCGGAG AACTCTGAAT 2580 

GCGCAAACCA ACCCTTGGCA GAACATATCC ATCGCGTCCG CCATCTCCAG CAGCCGCACG 2640 
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CGCCCCATCT CGGCCACCCT TGCCTCCTGG 
HGAGGACCC CGCTAG6CTG CCGGGGTTGC 
CGCGAGCGAA CGTGAAGCGA CT6CTGCTGC 
ATGGTCTTCG GTTTCCCTGT TTCCTAAAGT 
ATTATGTTCC CGATCTCCAT CCCAGGATGC 
GTATTAACGA AGCGCT6GCA TTGACCCTGA 
ACCCCCACTT GTTTACCCTC ACAACGTTCC 
CGTATCGTGA GCATCCTCTC TCGTTTCATC 
CCCCTTACAC CGAGGCATCA AGTGACCAAA 
CTTTATCAGA AGCCAGACAT TAACGCTTCT 
AACAGGCACA CATCTCTGAA TCGCTTCACG 
CTCGCGCCTT TCGGTGATGA CCCTGAAAAC 
CACAGCTTCT CTGTAAGCGG ATGCCGGGAG 
GTGTTGGCGG GTGTCGGGGC GCAGCCATGA 
ACTCGCTTAA CTATCCCGCA TCAGAGCAGA 



PCT/]P9S/01896 

CCACGGGTGC GCATGATCGT GCTCCTGTCG 2700 

CTTACT6GTT AGCAGAATGA ATCACCGATA 2760 

AAAACGTCTG CGACCTGAGC AACAACATGA 2820 

CTCGAAACGC GGAAGTCAGC GCCCTGCACC 2880 

TGCTGGCTAC CCTGTGGAAC ACCTACATCT 2940 

GTCATTTTTC TCTGCTCCCC CCGCATCCAT 3000 

AGTAACCGGG CATGTTCATC ATCAGTAACC 3060 

GGTATCATTA CCCCCATGAA CAGAAATTC 3120 

CAGGAAAAAA CCGCCCTTAA CATGGCCCG 3180 

GGACAAACTC AACGAGCTGC ACCCGGATG 3240 

ACCACGCTGA TGAGCTTTAC CGCAGCTGC 3300 

CTCTGACACA TGCAGCTCCC GGAGACGGT 3360 

CAGACAAGCC CGTCAGGGCG CGTCAGCGG 3420 

CCCAGTCACG TAGCGATAGC GGAGTGTAT 3480 

TTGTACTGAG AGTGCACCAT ATGCGCTCT 3540 



PCT/JF9SW1896 
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CAAATACCGC ACAGATGCGT AACGAGAAAA TACCGCATCA GGCGCTCHC CGCTTCCTC 3600 

GCTCACTCAC TCCCTGCGCT CCCTCGTTCG GCTGCGGCCA GCCCTATCAG CTCACTCAA 3660 

AGGCCGTAAT ACCGTTATCC ACACAATCAG CGGATAACGC AGGAAAGAAC ATGTCAGCA 3720 

AAAGGCCAGC AAAAGGCCAG GAACCCTAAA AAGGCCCCCT TGCTGCCGTT TTTCCATAG 3780 

GCTCCCCCCC CCTGACGAGC ATCACAAAAA TCGACCCTCA AGTCAGAGCT GCCCAAACC 3840 

CGACAGGACT ATAAAGATAC CACGCCTTTC CCCCTGGAAG CTCCCTCGTG CCCTCTCCT 3900 

CnCCGACCC TCCCGCTTAC CGGATACCTC TCCCCCTTTC TCCCTTCGCG AACCCTCCC 3960 

GCmCTCAA TGCTCACCCT CTAGGTATCT CAGTTCGCTG TAGGTCGTTC CCTCCAAGC 4020 

TGGGCTGTCT GCACGAACCC CCCGHCAGC CCGACCGCTG CGCCHATCC GGTAACTAT 4080 

CGTCTTGAGT CCAACCCGCT AAGACACGAC TTATCGCCAC TGGCAGCACC CACTGCTAA 4140 

CAGGATTACC AGAGCGACCT ATGTAGGCCG TCCTACAGAG TTCTTGAACT GCTGCCCTA 4200 

ACTACCGCTA CACTACAAGG ACACTATTTC CTATCTGCGC TCTGCTGAAG CCAGTTACC 4260 

TTCGGAAAAA GACTTCGTAG CTCTTGATCC GGCAAACAAA CCACCGCTGG TAGCGGTGG 4320 

TTTTTTTCTT TGCAACCAGC AGATTACGCC CAGAAAAAAA CGATCTCAAG AAGATCCTT 4380 



8 2 



TCATCTTTTC TACGCGCTCT CACCCTCAGT 
CTCATGAGAT TATCAAAAAG GATCTTCACC 
TAAATCAATC TAAACTATAT ATCACTAAAC 
CTCACCCACC TATCTCAGCC ATCTGTCTAT 
GTCCTGTACA TAACTACCAT ACGCGACGGC 
ACCGCGAGAC CCACGCTCAC CGGCTCCAGA 
GGGCCGACCG CACAAGTCGT CCTCCAACTT 
TGCCGGGAAG CTACAGTAAG TAGHCGCCA 
TGCTGCACGC ATCCTGGTGT CACGCTCGTC 
CCCAACCATC AACGCGACH ACATGATCCC 
TTCCGTCCtC CGATCGTTGT CAGAAGTAAC 
GGCAGCACTG CATAATTCTC TTACTGTCAT 
GTGACTACTC AACCAACTCA TTCTGACAAT 
CCGGCGTCAA CACGGGATAA TACCGCCCCA 
TGGAAAACGT TCTTCGGGGC GAAAACTCTC 



PCr/JF9S/DlB96 

GGAACGAAAA CTCACGTTAA GGGATTTTG 4440 

TAGATCCTTT TAAATTAAAA ATCAAGTTT 4500 

TTGGTCTCAC AGTTACCAAT GCTTAATCA 4560 

TTCGTTCATC CATAGnGCC TGACTCCCC 4620 

TTACCATCTG GCCCCAGTGC TGCAATGAT 4680 

TTTATCAGCA ATAAACCAGC CAGCCGGAA 4740 

TATCCGCCTC CATCCACTCT ATTAATTGT 4800 

GTTAATAGn TGCGCAACGT TGTTGCCAT 4860 

GHTGCTATG GCTTCATTCA GCTCCGGTT 4920 

CCATCnCTG CAAAAAAGCC GmGCTCC 4980 

TTGGCCGCAG TGTTATCACT CATGGmT 5040 

GCCATCCCTA ACATGCTTTT CTGTGACTC 5100 

AGTGTATGCG GCGACCGAGT TGCTCTTGC 5160 

CATAGCAGAA CTTTAAAAGT GCTCATCAT 5220 

AACGATCTTA CCGCTGTTGA GATCCAGTT 5280 
8 3 
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CCATCTAACC CACTCCTCCA CCCAACTCAT CTTCACCATC TTTTACnTC ACCAGCGTT 5340 

TCTCGGTGAG CAAAAACAGG AAGGCAAAAT GCCGCAAAAA ACGGAATAAG GGCGACACG 5400 

GAAATCTTCA ATACTCATAC TCTTCCTTTT TCAATATTAT TCAACCATTT ATCAGGCTT 5460 

AHGTCTCAT GACCGCATAC ATATTTGAAT CTAHTAGAA AAATAAACAA ATACGGCTT 5520 

CCGCGCACAT TTCCCCGAAA AGTGCCACCT CACGTCTAAG AAACCATTAT TATCATGAC 5580 

ATTAACCTAT AAAAATAGGC CTATCACGAG GCCCTTTCGT CTTCAAGAAT TAATTGTTA 5640 

TCCGCTCACA ATTAAHCTT GACAATTAGT TAACTATTTG TTATAATGTA TTCATAACC 5700 



S9)J<# : 11 
E^J<Dfi$ : 35 

ffiOtt : — 

E9«J<0«5g : momWH ^«tD N A 
GATCCAATTG CCATGGGGGC CCTTAATTAA TTAAC 



35 
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mns^ : 12 

mn<0&i : 35 

TCCAGTTAAT TAATTAAGGC CCCCCATCCC AATTG 

mm^^ : 13 

E^(Dfi$ : 1954 
E^JOM : «^ift 
tt<Z>«it : -*« 
h * o - : itttt^ 
E^J<09XS : Genoatc DNA 

&m 

; YK-41 

^ a- >:70-2S 

E$iJ®1$tt 

1#»«-«-rE^ : - 3 5 signal 

#:aE^iI : 146.. 151 

»a*8^3ELyt:&ffi : S 

E^ijoi^a 

^a^S-TE^ : - 1 0 signal 
: 169.. 174 

<f*a*S-rE^ : RB s 
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#£&IE : 199. .205 

«fa*»i3eLfc:^ft : s 

4$a^«-r!B# : CDS 
ntE^B r215.. 1927 

i^m^^ntfz-^m : S 

TTGACACCAG ACCAACTGCT AATGGTAGCG ACCGGCGCTC ACCTGGAATT CGAACCCCTT 
CGCCTTATAC ATCTCTAGAA CGCAACTATA GGATHTACG ATTAATTCGA TTATATAGAA 
CTAATCGTCT CCTGCAAGGC AGGTCTTGCC TTTTTTAAGG TTTATATTTA CACTCTCTTT 
TTTGACmC TAGTTTTTAG GACAATAACA ATAA ATG CCA AAA CAA OCT GAA TAT 

Met Pro Lys Gin Ala Glu'Tyr 
1 5 
ACT TGG GCA TCT AAA AAA AH CTC GAC AAT ATA GAA TGC CTC ACA GAA 

Tbr Trp Gly Ser Lys Lys He Leo Asp Asn lie Glu Cys Leu Thr Glu 
10 15 20 

' GAC on GCC GAA TH AAA GAT TTC CTT TAT ACC CCA CAC AGA ATT ACT 

Asp Val Ala CIu Phe Lys Asp Leu Leu Tyr Thr Ala His Arg He Thr 

25 30 35 

TCG AGC CAA CAA GAA TCT CAT AAC CAA ATA CAG CCT GGC GCC ATC CTA 



Se 
40 



r Ser Glu Glu Glu Ser Asp Asn Glu He Gin Pro Cly Ala lie Leu 



45 50 55 
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AAA GOT ACC CTA CTT GAT ATT AAT AAA GAC TTT GTC GTA GTT GAT GTT 427 

Lys Cly Thr Val Val Asp lie Asn Lys Asp Phe Val Val Val Asp Val 

60 65 70 

OCT CTG AAG TCT GAG GGA GTG ATC CCT ATC TCA GAG TTC ATA GAC TCT 475 

Gly Leu Lys Ser Glu Gly Vat Me Pro Met Ser Gla Phe lie Asp Ser 

75 80 85 

TCA GAA GGT TTA GTG CTT GGA GCT GAA GTA CAA GTC TAT CTC GAC CAA 523 

Ser Glu Gly Leu Val Leu Gly Ala Glu Val Glu Val Tyr Leu Asp Gin 

90 95 100 

6CC GAA GAC GAA GAG GGC AAA GTT GTC CTT TCT AGA GAA AAA GCC ACA 571 

Ala Glu Asp Glu Glu Gly Lys Val Val Leu Ser Arg Glu Lys Ala Thr 

105 110 115 

CGA CAA CGT CAA TGG GAA TAC ATC TTA GCT CAT TCT GAA GAA GGT TCT 619 

Arg Gin Arg Gin Trp Glu Tyr lie Leu Ala His Cys Glu Glu Gly Ser 
120 125 130 135 

ATT GTT AAA GGT CAA ATT ACA CGT AAA CTC AAA GGC GCC CTT ATT GTA 667 

He Val Lys Gly Gin lie Thr Arg Lys Val Lys Cly Gly Leu He Val 

140 145 150 

GAT lie Cly Met Glu Ala Phe Leu Pro Gly Ser Gin lie Asp Asn Lys 715 

Asp ATT GGA ATG GAA GCC TTC CTA CCT GGA TCA CAA ATT GAC AAC AAG 

155 160 165 

Lys ATC AAA AAT TTA GAT CAT TAT GTC GGA AAA GTT TGT CAA TTC AAA 763 
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AAA He Lys Asn Le« Asp Asp Tyr Val Gly Lys Val Cys Glu Phe Lys 

170 

ATT TTA AAA ATT AAC GTT GAA CGT CCC AAT ATT GTT GTC TCA AGA ACA 811 

lie Leu Lys lie Asn'Val Glu Arg Arg Asn lie Val Val Ser Arg Arg 

185 190 
GAA CTC TTA GAA GCT GAG AGA ATC TCT AAC AAA CCC GAA CTT ATT GAA 859 

Glu Leu Leu Glu Ala Glu Arg He Ser Lys Lys Ala Clu Leu He Glu 
200 205 210 

CAA ATT TCT ATC GGA GAA TAC CCC AAA GGA GTT GTT AAA AAC ATT ACT 907 

Glu He Ser He Gly Clu Tyr Arg Lys Gly Val Val Lys Asn He Thr 

220 225 230 

CAC TTT CGT GTA TIC TTA CAT CTC CAT GCT ATT GAC CGT CTT CTC CAC 955 

ASP Phe Gly Val Phe Leu Asp Leu Asp Gly He Asp Gly Leu Leu His 



235 



240 



245 



AH ACC CAT ATC ACC TCG AAC CCC ATA CCA CAT CCT TCC CAA ATC CTC 1003 
He Thr Asp Met Thr Trp Lys Arg He Arg His Pro Ser Glu Met Val 



255 260 



250 

CAA TTG AAT CAA GAG TTG GAA GTA ATT ATT TTA AGC GTA GAT AAA GAA 1051 



Glu Leu Asn Gin Clu Leu Glu Val He He Leu Ser Val Asp Lys Glu 
265 

AAA GGA CGA GTT GCT CTA GGT CTC AAA CAA AAA GAG CAT AAT CCT TGC 1099 



8 8 



WO9«M>9320 



PCT/JP9Smi896 



Lys Gly Arg Val Ala Leu Gty leu Lys Gin Lys Glu His Asn Pro Trp 
280 285 290 295 

CAA CAT ATT GAG AAG AAA TAG COT CCT GGA AAA CGA GTT CTT GCT AAA 1147 

Glu Asp Ile'^lu Lys Lys Tyr Pro Pro Gly Lys Arg Val Leu Gly Lys 

300 305 310 

ATT GTC AAG CTT CTC CCC TAC GGA CCT TTC ATT CAA ATT CAA GAG GCC 1195 

He Val Lys Leu Leu Pro Tyr Gly Ala Phe lie Glu lie Glu Glu Gly 

315 320 325 

ATT CAA CCT OTA ATT GAG ATT TCT CAA ATG TOT TCC GTC AAA AAT ATT 1243 

He Clu Gly Leu He Bis He Ser Glu Met Ser Trp Val Lys Asn He 

330 335 340 

GTA CAT CCT ACT CAA GTC GTA AAT AAA CCC CAT CAA GTT CAA CCC ATT 1291 

Val Asp Pro Ser Clu Val Val Asn Lys Gly Asp Glu Val Glu Ala He 

345 350 355 

GTT CTA TCT KTS CAG AAG GAC CAA GGA AAA AH TCT CTA CGA TTA AAG 1339 

Val Leu Ser He Gin Lys Asp Glu Gly Lys He Ser Leu Gly Leu Lys 
360 365 370 375 

CAA ACA CAA CCT AAT CCT TGG GAC AAT ATG CAA GAA AAA TAT CCT ATA 1387 

Gin Thr Glu Arg Asn Pro Trp Asp Asn He Clu Clu Lys Tyr Pro He 

380 385 390 

GCT CTC CAT GTC AAT CCT GAA ATC AAG AAC TTA ACC AAT TAC CCT CCT 1435 

Gly Leu His Val Asn Ala Glu He Lys Asn Leu Thr Asn Tyr Gly Ala 
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395 400 405 

TTC CTT GAA TTA CAA CCA GCA ATT GAG CCT CTG ATT CAT ATT TCT GAC 1483 

Phc Val Glu Leu GIu Pro Cly He Glu Gly Leu He His He Ser Asp 

410 415 420 

ATG ACT TGG ATT AAA AAA GTC TCT CAC CCT TCA GAA CTA TTC AAA AAA 1531 

Het Ser Trp He Lys Lys Val Ser His Pro Ser Glu Leu Phe Lys Lys 

425 430 435 

GGA AAT TCT GTA GAG CCT GTT ATT TTA TCA GTA CAC AAA GAA ACT AAA 1579 

Gly Asn Ser Val Glu Ala Val lie Leu Ser Val Asp Lys Glu Ser Lys 
440 445 450 455 

AAA ATT ACT TTA GGA GTT AAG CAA TTA ACT TCT AAT CCT TGG AAT GAA 1627 

Lys He Thr Leu Cly Val Lys Gin Leu Ser Ser Asd Pro Trp Asn Glu 

460 465 470 

AH CAA GCT ATG TTC CCT CCT GGC ACA GTA ATT TCA GGA CTT GTC ACT 1675 

He Glu Ala Met Phe Pro Ala Gly Thr Val He Ser Gly Val Val Thr 

475 480 485 

AAA ATC ACT tJCA TTT GGA GCG TH GTT GAC CTA CAA AAC COG ATT GAA 1723 

Lys He Thr Ala Phe Gly Ala Phe Val Glu Leu Gin Asn Cly He Glu 

490 495 500 

GGA TTC ATT CAC CTT TCA CAA CTT TCT CAC AAG CCC TTT GCA AAA ATT 1771 

Gly Leu He His Val Ser Glu Leu Ser Asp Lys Pro Phe Ala Lys He 
505 510 515 
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GAA GAT ATT ATC TCC ATT GGA CAA AAT CTT TCT CCA AAA CTA ATT AAC 1919 

Glu Asp He He Ser lie Cly Glu Asn Val Ser Ala Lys Val lie Lys 
520 525 530 535 

CTA GAT CCA GAT CAT AAA AAA GTT TCT CTT TCT GTA AAA CAA TAC TTA 1867 

Leu Asp Pro Asp His Lys Lys Val Ser Leu Ser Val Lys Glu Tyr Leu 

540 545 550 

GCT GAC AAT GCT TAT GAT CAA GAC TCT AGG ACT GAA TTA GAT TTC AAG 1915 

Ala Asp Asn Ala Tyr Asp Gin Asp Ser Arg Thr Glu Leu Asp Phe Lys 

555 560 565 

GAT TCT CAA CGC GAA GGG GTT CGA ATT CCG CCG ATA CTG 1954 

Asp Ser Gin Gly Glu Gly Val Arg lie Pro Pro He Leu 
570 575 580 

: 14 

mmo&t : 160 

Met He Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He Gly Uet 

1 5 10 15 

Glu Asn Ala Met Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp Phe Lys 

20 25 30 

Arg Asn Thr Leu Asn Lys Pro Val He Met Gly Arg His Thr Trp Glu 

35 40 45 

Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn He lie Leu Ser Ser 

9 1 
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50 55 60 

Gin Pro CI? Thr Asp Asp Arg Val Thr Trp Val Lys Ser Val Asp Glu 
65 70 75 80 

Ala He Ala Ala Cys Cly Asp Val Pro Glu lie Met Val He Gly Gly 

85 90 95 

Cly Arg Val Tyr Glu Gin Phe Leu Pro Lys Ala Gin Lys Leu Tyr Leu 

100 105 no 

Thr His lie Asp Ala Glu Val Glu Gly Asp Thr His Phe Pro Asp Tyr 

115 120 125 

Glu Pro Asp Asp Trp Glu Ser Val Phe Ser Glu Phe His Asp Ala Asp 

130 135 140 

Ala Gin Asn Ser His Ser Tyr Glu Phe Glu He Leu Glu Arg Arg He 
145 150 155 160 

E5U»^ : 15 
W.n<0&iS : 649 
E^(D£ .7 I yftt 

mm 

Met He Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He Gly Met 

15 10 15 

Glu Asn Ala Met Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp Phe Lys 

20 25 30 

Arg Asn Thr Leu Asn Lys Pro Val lie Mel Gly Arg His Thr Trp Glu 

35 40 45 

Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn He He Leu Ser Ser 

50 55 60 

Cln Pro Gly Thr Asp Asp Arg Val Thr Trp Val Lys Ser Val Asp Glu 
65 TO T5 80 



■ PCT/JP9S«1896 
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Ala He Ala Ala Cys Cly Asp Val Pro Clu He Met Val He Gly Gly 

85 90 95 

Gly Arg Val Tyr Glu Gin Phe Leu Pro Lys Ala Gin Lys Leu Tyr Leu 

100 105 110 

Thr His Ilc-Asp Ala Glu Val Glu Gly Asp Thr His Phe Pro Asp Tyr 

115 120 125 

Glu Pro Asp Asp Trp Glu Scr Val Phe Ser Glu Phe His Asp Ala Asp 

130 135 140 

Ala ClD Asn Ser His Ser Tyr Glo Phe Glu He Leu Glu Arg Arg He 
145 150 155 160 

Leu Met Ser He Ser Ser Ser Ser Gly Pro Asp Asn Cln Lys Asn He 

165 170 175 

Met Ser Gin Val Leu Thr Ser Thr Pro Gin Gly Val Pro Gin Gin Asp 

180 185 190 

Lys leu Ser Cly Asn Clu Thr Lys Cln He Gin Gin Thr Arg Cln Gly 

195 200 205 

Lys Asn Thr Glu Met Clu Ser Asp Ala Thr He Ala Cly Ala Ser Cly 

210 215 220 

Lys Asp Lys Thr Ser Ser Thr Thr Lys Thr Clu Thr AU Pro Cln Cln 
225 230 235 240 

Cly Val Ala Ala Cly Lys Glu Scr Ser Clu Scr Gin Lys Ala Cly Ala 

245 250 255 

Asp Thr Gly Val Ser Cly Ala Ala Ala Thr Thr Ala Scr Asn Thr Ala 

260 265 270 

Thr Lys He Ala Met Cln Thr Ser He Glu Glu Ala Ser Lys Ser Met 

275 280 285 

Glu Ser Thr Leu Clu Ser Leu Gin Ser Leu Ser Ala Ala Gin Met Lys 

290 295 300 

Clu Val Glu Ala Val Val Val Ala Ala Leu Ser Gly Lys Ser Ser Cly 
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305 310 315 320 

Ser Ala Lys Leu GIu Thr Pro Ciu Leu Pro Lys Pro Gly Val Thr Pro 

325 330 335 

Arg Ser Glu Val lie Clu lie Gly Leu Ala Leu Ala Lys Ala He Gin 

340 345 350 

Thr Leu Gly Glu Ala Thr Lys Ser Ala Leu Ser Asn Tyr Ala Ser Thr 

355 360 365 

Gin Ala Gin Ala Asp Clo Thr Asn Lys Leu Gly Leu Glu Lys Gin Ala 

370 375 380 

Me Lys lie Asp Lys Glu Arg Glu Glu Tyr Gin Glu Het Lys Ala Ala 
385 390 395 400 

Glu Gin Lys Ser Lys Asp Leu Glu Gly Thr liet Asp Thr Val Asn Thr 

405 410 415 

Val Met lie Ala Val Ser Val Ala lie Thr Val He Ser lie Val Ala 

420 425 430 

Ala He Phe Thr Cys Gly Ala Gly Leu Ala Gly Leu Ala Ala Gly Ala 

435 440 445 

Ala Val Gly Ala Ala Ala Ala Gly Gly Ala Ala Gly Ala Ala Ala Ala 

450 455 460 

Thr Thr Val Ala Thr Gin He Thr Val Cln Ala Val Val Gin Ala Val 
465 470 475 480 

Lys Gin Ala Val He Thr Ala Val Arg Gin Ala He Thr Ala Ala He 

485 490 495 

Lys Ala Ala Val Lys Ser Gly He Lys Ala Phe He Lys Thr Leu Val 

500 505 510 

Lys Ala He Ala Lys Ala He Ser Lys Gly He Ser Lys Val Phe Ala 

515 520 525 

Lys Gly Thr Cln Met He Ala Lys Asn Phe Pro Lys Leu Ser Lys Val 
530 535 540 
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He Ser Ser Leu Thr Ser Lys Trp Val Thr Val Gly Val Cly Val Val 
545 550 555 560 

Val Ala Ala Pro Ala Leu Gly Lys Gly lie Met Gin Het Gin Leu Ser 

565 570 575 

Glu Het Gin Gin Asn Val Ala Gin Phe Gin Lys Glu Val Gly Lys Leu 

580 585 590 

Gin Ala Ala Ala Asp Met lie Ser Met Phe Thr Gin Phe Trp Gin Gin 

595 600 605 

Ala Ser Lys lie Ala Ser Lys Gin Thr Gly Glu Ser Asn CIu Het Thr 

610 615 620 

Gin Lys Ala Thr Lys Leu Gly Ala Gin lie Leu Lys Ala Tyr Ala Ala 
625 630 635 640 

lie Ser Cly Ala He Ala Gly Ala Ala 
645 649 

£^JS^ : 16 
mm<D&^ : 432 

Km 

Het He Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He Gly Met 

15 10 15 

Glu Asn Ala Het Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp Phe Lys 

20 25 30 

Arg Asn Thr Leu Asn Lys Pro Val He Het Gly Arg His Thr Trp Glu 

35 40 45 

Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn He He Leu Ser Ser 

50 55 60 

Gin Pro Cly Thr Asp Asp Arg Val Thr Trp Val Lys Ser Val Asp Clu 
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65 70 75 80 

Ala lie Ala Ala Cys Gly Asp Val Pro Glu lie Met Val lie Cly Gly 

85 90 95 

Cly Arg Val Tyr Clu Gin Phe Leu Pro Lys Ala Gin Lys Leu Tyr Leu 

400 105 HO 

Thr His He Asp Ala Glu Val Glu Gly Asp Thr His Phe Pro Asp Tyr 

115 120 125 

Clu Pro Asp Asp Trp Glu Ser Val Phe Ser Glu Phe His Asp Ala Asp 

130 135 140 

Ala GlD Asn Ser His Ser Tyr Glu Phe Glu He Leu Glu Arg Arg He 
145 150 155 160 

Leu Met Ser He Ser Ser Ser Ser Gly Pro Asp Asn Gin Lys Asn lie 

165 170 175 

Met Ser Gin Val Leu Thr Ser Thr Pro Gin Gly Val Pro Cln Gin Asp 

180 185 190 

Lys Leu Ser Cly Asn Glu Thr Lys Gin He Gin Gin Thr Arg Gin Gly 

195 200 205 

Lys Asn Thr Glu Met Glu Ser Asp Ala Thr He Ala Gly Ala Ser Cly 

210 215 220 

Lys Asp Lys Thr Ser Ser Thr Thr Lys Thr Clu Thr Ala Pro Cln Gin 
225 230 235 240 

Gly Val Ala Ala Gly Lys Glu Ser Ser Glu Ser Cln Lys Ala Gly Ala 

245 250 255 

Asp Thr Gly Val Ser Gly Ala Ala Ala Thr Thr Ala Ser Asn Thr Ala 

260 265 270 

Thr Lys He Ala Mel Gin Thr Ser He Clu Clu Ala Ser Lys Ser Met 

275 280 285 

Clu Ser Thr Leu Clu Ser Leu Cln Ser Leu Ser Ala Ala Gin Met Lys 
290 295 300 
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Glu Val Glu Ala Val Val Val Ala Ala Leu Ser Gly Lys Ser Ser Cly 
305 310 315 320 

Ser Ala Lys Leu CIu Thr Pro Glu Leu Pro Lys Pro Gly Val Thr Pro 

325 330 335 

Arg Ser Glu Val lie Glu He Gly Leu Ala Leu Ala Lys Ala lie Gin 

340 345 350 

Thr Leu Gly Glu Ala Thr Lys Ser Ala Leu Ser Asn Tyr Ala Ser Thr 

355 360 365 

Gin Ala Gin Ala Asp Gin Thr Asn Lys Leu Gly Leu Glu Lys Gin Ala 

370 375 380 

He Lys lie Asp Lys Glu Arg Glu Glu Tyr Gin Glu Met Lys Ala Ala 
385 390 395 400 

Glu Gin Lys Ser Lys Asp Leu Glu Cly Thr Met Asp Thr Val Asn Thr 

405 410 415 

Val Mel lie Ala Lys Gly Phe Glu Leu Pro Trp Gly Pro Leu He Asn 
420 425 430 432 



: 17 

ETtlOftd : 1947 

ATC ATC ACT CTC ATT GCG CCG TTA GCC GTA GAT CCC GTT ATC GCC ATC 

Met He Ser Leu He Ala Ala Leu Ala Val Asp Arg Val He Cly Met 

15 10 15 

GAA AAC GCC ATG CCG TGC AAC CTG CCT GCC GAT CTC GCC TGG TTT AAA 
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Glu Asn A]a Met Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp Phe Lys 

20 25 30 

CGC AAC ACC TTA AAT AAA CCC GTG ATT ATC CGC CGC CAT ACC TGG CAA 

Arg AsD Thr i>eu Asn Lys Pro Val lie Mel Gly Arg His Thr Trp Glu 

35 40 45 

TCA ATC CGT CGT CCG TTG CCA GCA CGC AAA AAT ATT ATC CTC AGC ACT 

Ser lie Gly Arg Pro Leu Pro Gly Arg Lys Asn lie He Leu Ser Ser 

50 55 60 

CAA CCC CGT ACG GAC GAT CGC GTA ACC TGG GTG AAG TCG GTG GAT GAA 

Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val Lys Ser Val Asp Glu 
65 70 75 80 

GCC ATC GCG GCG TGT GCT GAC GTA CCA GAA ATC ATG GTG ATT CGC CCC 

Ala lie Ala Ala Cys Gly Asp Val Pro Glu lie Het Val He Gly Gly 

85 90 95 

OCT CGC Cn TAT GAA CAG HC TTG CCA AAA GCG CAA AAA CTG TAT CTG 

Gly Arg Val Tyr Glu Gin Phe Leu Pro Lys Ala Gin Lys Leu Tyr Leu 

100 105 110 

ACC CAT ATC GAC GCA GAA GTG CAA CGC GAC ACC CAT TTC CCG GAT TAC 

Thr His He Asp Ala Glu Val Glu Gly Asp Thr His Phe Pro Asp Tyr 

H5 120 125 

GAG CCG GAT GAC TCG GAA TCG GTA TTC AGC GAA TTC CAC GAT GCT GAT 

Glu Pro Asp Asp Trp Glu Ser Val Phe Ser Clu Phe His Asp Ala Asp 
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130 135 140 

GCC CAG AAC TCT CAC AGC TAT GAG TTC GAA ATT CTC GAG CGC CGG ATC 480 

Ala Gin Asn Ser His Ser Tyr Clu Pbe Clu lie Leu Clu Arg Arg He 
145 150 155 160 

CTG ATG TCT ATT TCA TCT TCT TCA CGA CCT CAC AAT CAA AAA AAT ATC 528 

Leu Met Ser lie Ser Ser Ser Ser Gly Pro Asp Asd Gin Lys Asn He 

165 170 175 

ATG TCT CAA GTT CTC ACA TCG ACA CCC CAG GGC GTG CCC CAA CAA CAT 576 

Met Ser Gin Val Leu Thr Ser Tbr Pro Cln Gly Val Pro Gin Gin Asp 

180 185 190 

AAG CTG TCT GGC AAC GAA ACG AAG CAA ATA CAG CAA ACA CGT CAG GOT 624 

Lys Leu Ser Gly Asn Glu Thr Lys Gin He Cln Gin Thr Arg Cln Gly 

195 200 205 

AAA AAC ACT GAG ATG GAA AGC GAT CCC ACT KTt CCT CCT CCT TCT GCA 672 

Lys Asn Thr Cln Net Clu Ser Asp Ala Thr He Ala Gly Ala Ser Gly 

210 215 220 

AAA GAC AAA ACT TCG TCG ACT ACA AAA ACA GAA ACA CCT CCA CAA CAC 720 

Lys Asp Lys Thr Ser Ser Thr Thr Lys Thr Clu Thr Ala Pro Gin Cln 
225 230 235 240 

GGA GTT CCT CCT GGC AAA CAA TCC TCA GAA ACT CAA AAG GCA CCT CCT 768 

Cly Val Ala Ala Gly Lys Glu Ser Ser Glu Ser Cln Lys Ala Gly Ala 
245 250 255 

9 9 
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CAT ACT CCA CTA TCA GGA CCG GOT GOT ACT ACA GCA TCA AAT ACT GCA 816 

Asp Thr Gly Val Ser Gly Ala Ala Ala Thr Thr Ala Ser Asn Thr Ala 

260 265 270 

ACA AAA ATrCCT ATG CAG ACC TCT AH GAA GAG GCC AGC AAA ACT ATG 864 

Thr Lys lie Ala Met Gin Thr Ser lie Glu Glu Ala Ser Lys Ser Met 

275 280 285 

GAG TCT ACC TTA GAG TCA CTT CAA AGC CTC ACT GCC GCG CAA ATG AAA 912 

Glu Ser Thr Leu Glu Ser Leu Gin Ser Leu Ser Ala Ala Gin Mel Lys 

290 295 300 

CAA CTC CAA GCG GTT GTT CTT GCT GCC CTC TCA CCG AAA ACT TCG CGT 960 



Glu Val Glu Ala Val Val Val Ala Ala Leu Ser Gly Lys Ser Ser Gly 
305 310 315 320 

TCC GCA AAA TTG GAA ACA CCT GAG CTC CCC AAG CCC CCG CTC ACA CCA 1008 



Ser Ala Lys Leu Glu Thr Pro Glu Leu Pro Lys Pro Gly Val Thr Pro 

325 330 335 

AGA TCA GAG GTT ATC GAA ATC GGA CTC CCG CTT GCT AAA GCA ATT CAG 1056 

Arg Ser Glu Val lie Glu lie Gly Leu Ala Leu Ala Lys Ala lie Gin 

340 345 350 

ACA TTG GGA GAA GCC ACA AAA TCT GCC TTA TCT AAC TAT GCA ACT ACA 1104 



Thr 



Leu Gly Glu Ala Thr Lys Ser Ala Leu Ser Asn Tyr Ala Ser Thr 



355 



360 365 



CAA CCA CAA CCA GAC CAA ACA AAT AAA CTA CCT CTA CAA AAC CAA CCC 1152 



1 0 0 
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CIn Ala Gin Ala Asp Gin Thr Asn Lys Leu Gly Leu Glu Lys Gin Ala 

370 375 380 

ATA AAA ATC GAT AAA GAA CGA CAA GAA TAG CAA GAG ATG AAG GCT CCC 1200 

He Lys He Asp Lys Glu Arg Glu Glu Tyr Gin Glu Met Lys Ala Ala 
385 390 395 400 

CAA CAG AAG TOT AAA GAT CTC GAA GGA ACA ATG GAT ACT GTC AAT ACT 1248 

Glu Gin Lys Ser Lys Asp Leu Glu Gly Thr Met Asp Thr Val Asa Thr 

405 410 415 

CTG ATG ATC GCG GTT TCT GTT GCC ATT ACA GTT ATT TCT ATT GTT GCT 1296 

Val Met lie Ala Val Ser Val Ala lie Thr Val lie Ser lie Val Ala 

420 425 430 

GCT ATT TTT ACA TGC GGA GCT CGA CTC GCT CGA CTC GCT GCG GGA GCT 1344 

Ala He Phe Thr Cys Gly Ala Gly Leu Ala Gly Leu Ala Ala Gly Ala 
435 440 445 

GCT GTA GCT CCA GCG GCA GCT CCA GCT CCA CCA CGA GCT GCT GCC CCA 1392 

Ala Val Gly Ala Ala Ala Ala Gly Gly Ala Ala Gly Ala Ala Ala Ala 

450 455 460 

AGO ACC GTA GCA ACA CAA ATT ACA GTT CAA GCT GTT GTC CAA GCG CTG 1440 

Thr Thr Val Ala Thr Gin lie Thr Val Gin Ala Val Val Gin Ala Val 
465 470 475 480 

AAA CAA GCT GTT ATC ACA GCT GTC AGA CAA GCG ATC ACC GCG GCT ATA 1488 



1 0 1 
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Lys Gin Ala Val He Thr Ala Val Arg Gin Ala lie Thr Ala Ala He 

485 490 
AAA GCG GCT GTC AAA TCT GGA ATA AAA CCA TTT ATC AAA ACT TTA CTC 1536 

Lys Ala Ala Val Lys Ser Gly lie Lys Ala Phe lie Lys Thr Leu Val 

500 505 510 

AAA GCG ATT GCC AAA GCC ATT TCT AAA GGA ATC TCT AAC GTT HC GCT 1584 

Lys Ala lie Ala Lys Ala He Ser Lys Gly He Ser Lys Val Phe Ala 

515 520 525 

AAG GGA ACT CAA ATC ATT GCG AAC AAC TTC CCC AAC CTC TCC AAA CTC 1632 

Lys Gly Thr Gin Met He Ala Lys Asn Phe Pro Lys Leu Ser Lys Val 

530 535 540 

ATC TCG TCT CTT ACC ACT AAA TGG GTC ACG GTT GGG GTT GGC GTT GTA 1680 

He Set Ser Leu Thr Ser Lys Trp Val Thr Val Gly Val Gly Val Val 
545 550 555 560 

CTT GCG CCC CCT COT CTC GCT AAA GGC ATT ATC CAA ATC CAG CTC TCG 1728 

Val Ala Ala Pro Ala Leu Gly Lys Gly He Met Gin Met Gin Leu Ser 

565 570 575 

GAG ATC CAA CAA AAC GTC GCT CAA TTT CAG AAA CAA CTC GGA AAA CTG 1776 

Glu Met Gin Cln Asn Val Ala Gin Phe Gin Lys Clu Val Gly Lys Leu 

580 585 590 

CAG GCT GCG GCT GAT ATC ATT TCT ATC TTC ACT CAA TTT TGG CAA CAG 1824 

Cln Ala Ala Ala Asp Met lie Ser Met Phe Thr Gin Phe Trp Cln Gin 
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595 600 605 

CCA ACT AAA ATT GCC TCA AAA CAA ACA CCC GAG TCT AAT GAA ATC ACT 1872 

Ala Ser Lys Me Ala Ser Lys Gin Thr Gly Glu Ser Asn Glu Met Thr 

610 w 615 620 

CAA AAA OCT ACC AA6 CTG GGC GCT CAA ATC CTT AAA GC6 TAT GCC CCA 1920 

do Lys Ala Thr Lys Leo Gly Ala Gin lie Leo Lys Ala Tyr Ala Ala 
625 630 635 640 

ATC ACC GGA GCC ATC GCT CCC 6CA CCA 1947 

lie Ser Gly Ala lie Ala Gly Ala Ala 
645 649 

e^JS# : 18 
E^JOft$ : 1296 

ATG ATC ACT CTG ATT GCC GCC TTA GCC GTA GAT CCC GTT ATC GCC ATC 48 

Met lie Ser Leu lie Ala Ala Leu Ala Val Asp Arg Val lie Gly Met 

15 10 15 

CAA AAC GCC ATC CCC TCG AAC CTG CCT CCC GAT CTC CCC TGC TTT AAA 96 

Glu Asn Ala Met Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp Phe Lys 

20 25 30 

CCC AAC ACC TTA AAT AAA CCC CTC ATT ATC CCC CCC CAT ACC TGC CAA 144 
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Arg Asn Thr Leu Asn Lys Pro Val lie Met Gly Arg His Thr Trp Glu 

35 40 45 

TCA ATC GOT CGT CCG TTG CCA GGA CGC AAA AAT ATT ATC CTC AGC AGT 192 

Ser He Gly Arg Pro Leu Pro Gly Arg Lys Asn He He Leu Ser Ser 

50 55 60 

CAA CCG GCT ACG 6AC CAT CGC GTA ACG TCC GTG AAG ICG GTG GAT GAA 240 

Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val Lys Ser Val Asp Glu 
65 70 75 80 

GCC ATC GCG GCG TGT GGT GAC GTA CCA GAA ATC ATG GTG ATT GGC GGC 288 

Ala He Ala Ala Cys Gly Asp Val Pro Glu He Met Val He Gly Gly 

85 90 95 

GGT CGC GTT TAT GAA CAG TTC TTG CCA AAA GCG CAA AAA CTG TAT CTG 336 

Gly Arg Val Tyr Clu Clo Phe Leo Pro Lys Ala Gin Lys Leu Tyr Leo 

100 105 110 

ACG CAT ATC GAC GCA CAA GTG GAA CGC GAC ACC CAT TTC CCG GAT TAC 384 

Thr His He Asp Ala Glu Val Glu Gly Asp Thr His Phe Pro Asp Tyr 

115 120 125 

GAG CCG GAT GAC TGG GAA TOG GTA TTC AGC CAA TTC CAC GAT COT GAT 432 

Glu Pro Asp Asp Trp Glu Ser Val Phe Ser Glu Phe His Asp Ala Asp 

130 135 140 

GCG CAC AAC TCT CAC AGC TAT GAG TTC GAA ATT CTG CAG CGG CGC ATC 480 
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Ala GlD AsD Scr His Ser Tyr Glu Phc Clu He Leu Clu Arg Arg He 
145 150 155 160 

CTG ATG TCT ATT TCA TCT TCT TCA GGA CCT GAC AAT CAA AAA AAT ATC 

Leu Met Ser He Ser Ser Ser Ser Gly Pro Asp Asn Gin Lys Asn lie 

165 no ITS 

ATG TCT CAA GTT CTG ACA TCG ACA CCC CAC CCC GTG CCC CAA CAA GAT 

Met Ser Gin Val Leu Thr Ser Thr Pro Gin Gly Val Pro Gin Gin Asp 

180 185 190 

AAG CTG TCT GCC AAC GAA ACG AAG CAA ATA CAG CAA ACA CCT CAG GGT 

Lys Leu Ser Gly Asn Glu Thr Lys Gin He Gin Gin Thr Arg Gin Gly 

195 200 205 

AAA AAC ACT GAG ATC GAA AGC GAT GCC ACT ATT GCT GGT GCT TCT GGA 

Lys Asn Thr Glu Met Glu Ser Asp Ala Thr lie Ala Gly Ala Ser Gly 

210 215 220 

AAA CAC AAA ACT TCC TCG ACT ACA AAA ACA GAA ACA GCT CCA CAA CAC 



Lys Asp Lys Thr Ser Ser Thr Thr Lys Thr Clu Thr Ala Pro Gin Gin 
225 230 235 240 

GGA GTT CCT GCT CGG AAA GAA TCC TCA GAA ACT CAA AAG CCA CCT GCT 

Gly Val Ala Ala Gly Lys Glu Ser Ser Clu Ser Gin Lys Ala Gly Ala 

245 250 255 

CAT ACT GGA GTA TCA GGA GCG CCT GCT ACT ACA GCA TCA AAT ACT CCA 

Asp Thr Gly Val Ser Gly Ala Ala Ala Thr Thr Ala Ser Asn Thr Ala 

1 0 5 



260 265 270 

ACA AAA ATT OCT ATC CAC ACC TCT ATT GAA GAG GCG ACC AAA ACT ATC 864 

Thr Lys He Ala Met Gin Thr Ser He Glu Glu Ala Ser Lys Ser Met 

275 280 285 

GAG TCT ACC TTA GAG TCA CTT CAA AGC CTC AGT GCC GCG CAA ATC AAA 912 

Glu Ser Thr Leu Glu Ser Leu Gin Ser Leu Ser Ala Ala Cln Met Lys 

290 295 300 

GAA CTC CAA GCG CTT CTT GTt CCT GCC CTC TCA GCG AAA AGT TCC CGT 960 

Glu Val Glu Ala Val Val Val Ala Ala Leu Ser Gly Lys Ser Ser Gly 
305 310 315 320 

TCC CCA AAA TTC GAA ACA CCT GAG CTC CCC AAG CCC GGG 6TC ACA CCA 1008 

Ser Ala Lys Leu Glu Thr Pro Glu Leu Pro Lys Pro Gly Val Thr Pro 

325 330 335 

AGA TCA GAG GTT ATC GAA ATC GCA CTC GCG CTT GCT AAA GCA ATT CAG 1056 

Arg Ser Glu Val He Glu He Gly Leu Ala Leu Ala Lys Ala lie Gin 

340 345 350 

ACA TTG GGA GAA GCC ACA AAA TCT GCC TTA TCT AAC TAT GCA AGT ACA 1104 

Thr Leu Gly Glu Ala Thr Lys Ser Ala Leu Ser Asn Tyr Ala Ser Thr 

355 360 365 

CAA GCA CAA GCA CAC CAA ACA AAT AAA CTA CCT CTA CAA AAC CAA CCC 1152 

Cln Ala Gin Ala Asp Gin Thr Asn Lys Leu Gly Leu Clu Lys Gin Ala 
370 375 380 
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ATA AAA ATC CAT AAA GAA CCA GAA CAA TAC CAA GAG ATC AAG CCT GCC 1200 

He Lys lie Asp Lys Glu Arg Glu Clu Tyr Gin Glu Met Lys Ala Ala 
385 390 395 400 

GAA CAG AAT!-rCT AAA GAT CTC GAA GGA ACA ATC GAT ACT CTC AAT ACT 1248 

Glu Gin Lys Ser Lys Asp Leu Glu Gly Thr Met Asp Thr Val Asn Thr 

405 410 415 

GTC ATC ATC GCC AAC GCC TTC GAA TTG CCA TCG GCC CCC HA ATT AAT 1296 

Val Hel He Ala Lys Cly Phe Glu Leu Pro Trp Cly Pro Leu lie Asn 
420 425 430 432 

£^<^ : 19 
W.n<D&i : 20 
K^OS : 

E^tJoaS : fliKOtttt ^l£DNA 

20 

AGCTGTCTC6 CAACGAAACC 



w,n9n : 20 

E9iJ©ft$ : 20 
E^JOS : 

Eyj 

CCAGCAACAA CAACCCCTTC 



20 
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EyiJ*^ : 21 
E^J(D&$ : 29 

mn<om mm 
mm 

CATCCTCATC TCTATHCAT CTTCTTCAG 

E9'J»^ : 22 
mn(0&t^ : 28 

mm<om mwt 
mm 

CTCCT6AAGA ACATGAAATA GACATCAG 



mn*^ : 23 
e?>J<D^$ : 30 

AATTGCCATC CGCGCCCTTA ATTAATTAAC 
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: 24 

E^J05$ : 30 
G^OS : 

E^ijoaiS : flbOftik ^JKD N A 
TCGAGHAAT TAATTAAGCC CCCCCATCGC 



30 



9^n9^ : 25 

E?U05$ : 5438 
E^JCDS : 

E?y©a« : flbOtttt -/vXiK 

ATCGATGTTA ACAGATCTAA GCHAACTAA CTAACTCCGG AAAAGCAGCA ACHCCATGA 60 

TCACTCTCAT TGCCCCCTTA CCCCTA6ATC GCGTTATCGG CAT6CAAAAC GCCATGCCCT 120 

GGAACCTGCC TCCCCATCTC CCCTCCnTA AACGCAACAC CHAAATAAA CCCCTGATTA 180 

TGCGCCGCCA TACCTCGGAA TCAATC6GTC CTCCCTTCCC AGGACGCAAA AATATTATCC 240 

TCAGCACTCA ACCCGGTACG CACCATCGCC TAACGTGGGT GAACTCCGTG CATCAACCCA 300 

TCGCGGCGTG TGGTGACGTA CCAGAAATCA TGGTGATTGG CGCCGGTCGC GTTTATGAAC 360 

ACTTCTTGCC AAAACCGCAA AAACTGTATC TGACGCATAT CCACCCAGAA GTCCAAGGCG 420 
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ACACCCATTT CCCGGATTAC GAGCCC6ATG ACTGGGAATC CGTAHCAGC GAATTCCACG 480 

ATGCTGATGC GCACAACTCT CACAGCTATG AGTTCGAAAT TCTGGAGCCG CGGATCCTGA 540 

TGTCTATTTC ^TCTTCTTCA GGACCTGACA ATCAAAAAAA TATCATGTCT CAAGTTCTGA 600 

CATCGACACC CCAGGGCGTG CCCCAACAAG ATAAGCTCTC TGGCAACGAA ACGAAGCAAA 660 

TACAGCAAAC AdGTCAGGGT AAAAACACTG AGATGGAAAG CGATGCCACT ATTGCTGGTG 720 

CTTCTGCAAA AGACAAAACT TCCTCGACTA CAAAAACACA AACACCTCCA CAACAGGGAG 780 

HGCTGCTGC GAAAGAATCC TCAGAAAGTC AAAAGGCAGG TGCTGATACT GGAGTATCAG 840 

GAGCGGCTGC TACTACAGCA TCAAATACTG CAACAAAAAT TGCTATGCAG ACCTCTATTG 900 

AACACCCCAG CAAAACTATG CAGTCTACCT TACAGTCACT TCAAAGCCTC AGTGCCGCGC 960 

AAAT6AAACA AGTCGAACCC GTTCnGTTG CTGCCCTCTC AGGCAAAAGT TCCGGHCCC 1020 

CAAAATTGGA AACACCTGAC CTCCCCAAGC CCGGGCTGAC ACCAAGATCA GAGGTTATCG 1080 

AAATCGGACT CCCCCTTGCT AAAGCAATTC ACACATTGCC ACAAGCCACA AAATCTGCCT 1140 

TATCTAACTA TGCAAGTACA CAAGCACAAC CAGACCAAAC AAATAAACTA GGTCTAGAAA 1200 

AGCAAGCGAT AAAAATCGAT AAAGAACGAG AAGAATACCA AGAGATGAAC GCTGCCGAAC 1260 

AGAAGTCTAA AGATCTCGAA GCAACAATGC ATACTGTCAA TACTGTGATC ATCGCGAACC 1320 
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GCTTCCAATT CCCATGCGGC CCCTTAATTA AHAACTCGA GACATCCACA TCTAATCGAT 1380 

CATCCTCTAC CCCGGACGCA TCCTCGCCCG CATCACCCCC GCCACACCTC CCCTTCCTGC 1440 

CGCCTATATC GCCGACATCA CCGATCGGCA AGATCCGCCT CCCCACTTCG CGCTCATGAC 1500 

CGCTTGTTTC CGCGTGGCTA TGGTCGCAGG CCCGTGGCCG GGGCACTGTT GGGCGCCATC 1560 

TCCnCCATC CACCATTCCT TGCC6CCCCG CTGCTCAACG GCCTCAACCT ACTACTGGGC 1620 

TGCTTCCTAA TGCACGACTC GCATAACGCA GAGCCTCGAC CCATGCCCTT CAGACCCTTC 1680 

AACCCAGTCA CCTCCTTCCG GTGGGCGCGG GGCATCACTA TCCTCGCCGC ACTTATGACT 1740 

GTCTTCmA TCATGCAACT CGTAGGACAG GTCCCGGCAC CGCTCTGGCT CAHTTCCGC 1800 

GAGGACCGCT HCGCTGCAG CGCGACCATG ATCCGCCTGT CGCnCCGGT ATTCGGAATC 1860 

4 

TTGCACCCCC TCGCTCAAGC CTTCGTCACT GGTCCCGCCA CCAAACGTTT CCGCGAGAAC 1920 

CACGCCATTA TCCCCGGCAT G6CGGCCGAC GCCCTCGCCT ACCTCHGCT CGCGTTCGCC 1980 

ACGCGACGCT GGATCCCCTT CCCCATTATC ATTCTTCTCG CTTCCGGCCG CATCGGGATC 2040 

CCCGCGHGC AGGCCATGCT GTCCACGCAG CTAGATGACC ACCATCAGGG ACAGCTTCAA 2100 

CGATCCCTCC CGGCTCTTAC CAGCCTAACT TCGATCACTC CACCCCTGAT CCTCACCGCG 2160 

1 1 1 



PCT/JP95W1896 

WO96A>9320 

4 

ATTTATCCCC CCTCGCCCAC CACATCCAAC CGCTTGCCAT GCATTGTAGG CGCCGCCCTA 2220 

TACCTTGTCT CCCTCCCCGC CTTGCCTCCC CGTGCATGGA GCCGGGCCAC CTCGACCTCA 2280 

ATGGAAGCCC GCCCCACCTC GCTAACCGAT TCACCACTCC AAGAATTGGA GCCAATCAAT 2340 

TCTTCCGCAC AACTGTGAAT CCCCAAACCA ACCCTTGCCA GAACATATCC ATCCCCTCCG 2400 

CCATCTCCAG CAGCCCCACG CGGCGCATCT CCGGCACCCT TCCGTCCTGG CCACGCCTCC 2460 

CCATGATCGT GCTCCTGTCG TTCAGGACCC GGCTAGGCTG GCGCGCTTGC CTTACTCGTT 2520 

AGCAGAAT6A ATCACCCATA CCCGAGCGAA CGTCAAGCCA CTGCTCCTGC AAAACCTCTG 2580 

CCACCTGAGC AACAACATGA ATCGTCTTCG CmCCCTGT HCGTAAACT CTCGAAACGC 2640 

CGAAGTCAGC GCCCTGCACC ATTATGTTCC GGATCTGCAT CGCAGGATGC TGCTGGCTAC 2700 

CCTGTCGAAC ACCTACATCT GTAnAACGA AGCCCTGGCA TTCACCCT6A GTCATHTTC 2760 

TCTGGTCCCG CCGCATCCAT ACCGCCAGTT GHTACCCTC ACAACGTTCC AGTAACCGGC 2820 

CATGTTCATC ATCAGTAACC CGTATCGTGA GCATCCTCTC TCGTTTCATC GCTATCATTA 2880 

CCCCCATGAA CAGAAATTCC CCCTTACACG CAGGCATCAA GTGACCAAAC AGCAAAAAAC 2940 

CGCCCTTAAC ATGGCCCGCT TTATCACAAG CCAGACATTA ACGCTTCTGG ACAAACTCAA 3000 

CGAGCTCCAC GCGCATGAAC AGGCAGACAT CTGTGAATCC CTTCACCACC ACGCTCATGA 3060 

112 



GCTTTACCGC AGCTCCCTCG CCCGTTTCCC TGATGACGGT GAAAACCTCT CACACATCCA 3120 

CCTCCCCGAG ACCCTCACAC CTTCTCTCTA AGCGGATGCC CCGACCACAC AACCCCGTCA 3180 

GGCCGCCTCA CCCCGTCTTC GCGGGTCTCC GCGCGCAGCC ATGACCCAGT CACCTAGCCA 3240 

TACCCGAGTG TATACTGGCT TAACTATCCC CCATCAGACC ACATTCTACT CAGACTGCAC 3300 

CATATGCGGT GTGAAATACC CCACACATCC CTAACGAGAA AATACCCCAT CACCCGCTCT 3360 

TCCGCTTCCT CGCTCACTGA CTCCCTCCGC TCGCTCGHC CGCTGCGGCG AGCGGTATCA 3420 

GCTCACTCAA AGGCGGTAAT ACGGTTATCC ACAGAATCAG GGGATAACGC AGGAAAGAAC 3480 

ATGTGAGCAA AAGCCCAGCA AAAGGCCACG AACCGTAAAA ACGCCGCGTT GCTGGCGTTT 3540 

nCCATAGGC TCCGCCCCCC TGACGACCAT CACAAAAATC GACCCTCAAG TCAGAGCTCG 3600 

CGAAACCCGA CAGGACTATA AAGATACCAC CCGTTTCCCC CTCGAAGCTC CCTCCTGCGC 3660 

TCTCCTGTTC CGACCCTCCC CCTTACCGCA TACCTGTCCG CCTHCTCCC TTCGGGAAGC 3720 

CTGCCGCTTT CTCAATGCTC ACGCTCTAGC TATCTCACTT CGCTGTAGGT CGTTCGCTCC 3780 

AACCTGGCCT CTCTGCACGA ACCCCCCCTT CAGCCCGACC CCTGCGCCTT ATCCGGTAAC 3840 

TATCGTCTTC ACTCCAACCC GCTAAGACAC GACTTATCGC CACTCCCAGC AGCCACTGCT 3900 
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AACACCATTA CCACACCCAG GTATCTAGGC GGTCCTACAG AGTTCTTCAA GTCGTCCCCT 3960 

AACTACCCCT ACACTAGAAC GACAGTATTT GGTATCTGCG CTCTCCTGAA GCCAGTTACC 4020 

TTCCGAAAAA -SACTTGCTAG CTCTTGATCC GCCAAACAAA CCACCGCTGC TAGCGGTGCT 4080 

TTTTTTGTTT GCAAGCAGCA GAHACGCGC AGAAAAAAAG GATCTCAAGA AGATCCTTTC 4140 

ATCTTTTCTA CGGGGTCTGA CCCTCAGTGG AACCAAAACT CACCTTAACG GAnTTCGTC 4200 

ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA ATTAAAAATG AAGTTTTAAA 4260 

TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT ACCAATGCTT AATCA6TGAG 4320 

GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG TTGCCTGACT CCCCGTCCTC 4380 

TACATAACTA CGATACGGGA CCGCTTACCA TCTGCCCCCA GTGCTCCAAT GATACCGCGA 4440 

GACCCACGCT CACCGCCTCC AGATTTATCA GCAATAAACC AGCCAGCCGG AAGG6CCCAG 4500 

CGCAGAACTG GTCCTGCAAC TTTATCCGCC TCCATCCACT CTATTAATTG TTGCCGGGAA 4560 

GCTAGACTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACC TTCTTGCCAT TGCTGCAGGC 4620 

ATCGTGGTGT CACGCTCGTC GTTTGGTATC GCTTCATTCA GCTCCGCTTC CCAACCATCA 4680 

AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG TTAGCTCCTT CCGTCCTCCG 4740 

ATCCTTCTCA GAAGTAAGTT CGCCGCAGTG TTATCACTCA TGGTTATGGC ACCACTGCAT 4800 
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AATTCTCTTA CTCTCATGCC 
AAGTCATTCT GAGAATAGTG 
CATAATACCG CGCCACATAG 
CGGCGAAAAC TCTCAAGGAT 
CCACCCAACT GATCTTCAGC 
CGAAGCCAAA ATGCCGCAAA 
CTCTTCCm TTCAATATTA 
ATAHTGAAT 6TATTTA6AA 
GTGCCACCTG ACGTCTAAGA 
ATCACGAGGC CCTTTCGTCT 
AATTACTTAA CTATTTGTTA 

EfqS^ : 26 
e?lJOg$ : 20 

mih\<Dm : mm 



PCTaP9Mll896 

A 

ATCCGTAAGA TGCTTTTCTG TGACTGGTGA GTACTCAACC 4860 

TATGCGGCGA CCGAGTTGCT CTTGCCCGGC GTCAACACGG 4920 

CAGAACTTTA AAAGTCCTCA TCATTGGAAA ACGTTCTTCC 4980 

CTTACCGCTG HCAGATCCA GTTCGATCTA ACCCACTCGT 5040 

ATCTTTTACT nCACCACCC mCTGGGTG AGCAAAAACA 5100 

AAAGGGAATA AGGGCGACAC CGAAATGTTG AATACTCATA 5160 

TTCAAGCATT TATCAGGGTT ATTCTCTCAT GAGCCCATAC 5220 

AAATAAACAA ATAG6GGTTC CGCGCACATT TCCCCGAAAA 5280 

AACCATTATT ATCATCACAT TAACCTATAA AAATAGGCGT 5340 

TCAAGAATTA ATTCmTCC GCTCACAATT AATTCTTGAC 5400 

TAATGTAnC ATAACCTT 5438 



^BEDN A 
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CCTCCCCAAC AGAAGTCTAA 



EyiJ«^ : 27- 
e^qoft^ : 20 

CTCGAAGCAA CAATGGATAC 



K.n<0&$ : 23 
M<Dtt : -*« 

EW®«a ^*DNA 
E9i| 

GTACATATTG TCGTTAGAAC CCG 

mn^^ ■■ 29 
EyiJ©S$ : 23 

E^JOS : 
fiiCD» : -*« 

E5>JO«« : ^fiStD N A 

E^J 

TAATACGACT CACTATACGG AGA 
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E^IJ*^ : 30 
£^J®&$ : 28 

CCCCATCCTC ATGTCTATTT CATCTTCT 28 



mn(o&^ : 30 

ATCTCCACTT TTATCCTGCT CCGCCAGCGA 30 
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